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(54) PRESSURE-SENSING DETECTION APPARATUS, ELECTRONIC DEVICE AND TOUCH 
DISPLAY SCREEN

(57) A pressure-sensitive detection apparatus (200),
a touch display screen (130), and an electronic device
(100) are provided. The pressure-sensitive detection ap-
paratus (200) includes a pressure sensor array (3000)
located in the touch display screen (130). One half-bridge
circuit is constituted in each row of the pressure sensor
array (3000). When there is a touch input signal on the
touch display screen (130), a first half-bridge circuit
(3500) and a second half-bridge circuit (3300) in the pres-
sure sensor array (3000) that are corresponding to a
touch location of the touch input signal output signals. A
deformation amount generated when pressure is applied

to a first pressure sensor unit (3520) in the first half-bridge
circuit (3500) is less than a deformation amount gener-
ated when the pressure is applied to a second pressure
sensor unit (3510) in the first half-bridge circuit (3500),
and a deformation amount generated when the pressure
is applied to a first pressure sensor unit (3420) in the
second half-bridge circuit (3300) is greater than a defor-
mation amount generated when the pressure is applied
to a second pressure sensor unit (3410) in the second
half-bridge circuit (3300). Therefore, the pressure-sensi-
tive detection apparatus can effectively improve pres-
sure-sensitive detection sensitivity and precision.



EP 3 462 288 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This application claims priority to Chinese Patent Application No. 201610507150.0, filed with the Chinese Patent
Office on June 30, 2016, and entitled "PRESSURE-SENSITIVE DETECTION APPARATUS, ELECTRONIC DEVICE,
AND TOUCH DISPLAY SCREEN", which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present invention relate to the field of electronic devices, and more specifically, to a
pressure-sensitive detection apparatus, an electronic device, and a touch display screen.

BACKGROUND

[0003] As an intuitive and convenient input manner of a computer or other data processing devices, touchscreen input
is widely applied to various electronic devices, especially to a mobile electronic device. Currently, touch-sensitive tech-
nologies include a capacitive touch-sensitive technology, a resistive touch-sensitive technology, an electromagnetic
touch-sensitive technology, an infrared touch-sensitive technology, an ultrasonic-wave touch-sensitive technology, and
the like. All existing touch-sensitive technologies can be used to probe single-point or multi-point touch input that is
mainly limited to a touch location on an XY plane of a touchscreen. With continuous development of touchscreen
technologies, an ideal touchscreen needs to be capable of sensing not only a touch location on an XY plane of the
touchscreen but also a value of touch pressure in a Z-axis direction of the touchscreen, so as to add a degree of freedom
to touch input.
[0004] A conventional touchscreen pressure-sensitive solution is an electromagnetic pressure-sensitive solution. In
this solution, high precision is achieved, but an operation needs to be performed by using an additional matching
electromagnetic stylus rather than directly using a finger. In view of this, a capacitive pressure-sensitive solution is put
forward in the prior art: After a plate of a detection capacitor is pressed due to a force, the plate is deformed. Therefore,
an inter-plate distance is changed, and then a capacitance of the detection capacitor is changed. In this case, a pressure
value is obtained through inverse extrapolation by measuring the capacitance of the detection capacitor. However, in
this solution, it is likely to be interfered with by a current capacitive touchscreen, causing low resolution, and a complex
drive circuit needs to be designed, causing an increase in costs of this solution.
[0005] Conventional touchscreen pressure-sensitive solutions may further include a piezoresistive pressure-sensitive
solution and a piezoelectric pressure-sensitive solution. When a detection unit is pressed due to a force, impedance
and a voltage of a sensor are changed. In this case, a pressure value is obtained through inverse extrapolation by
detecting changes of the impedance and the voltage. Because the detection unit is deformed to an extremely small
degree, and an electrical signal obtained after conversion is extremely small and is likely to be drowned by noise,
sensitivity is not sufficiently good and resolution is not sufficiently high. In an existing manner, an electrical signal is
amplified by applying structural mechanics, to improve a signal-to-noise ratio. However, thickness is likely to be increased
in this manner, and this manner is likely to be affected by a structural processing error and consequently subsequent
calibration is relatively troublesome.

SUMMARY

[0006] Embodiments of the present invention provide a pressure-sensitive detection apparatus, an electronic device,
and a touch display screen, so as to effectively improve pressure-sensitive detection sensitivity and precision.
[0007] A first aspect provides a pressure-sensitive detection apparatus, including:

a pressure sensor array, where each row of the pressure sensor array includes M pressure sensors, the M pressure
sensors constitute one half-bridge circuit, the half-bridge circuit includes a first pressure sensor unit and a second
pressure sensor unit, a first terminal of the first pressure sensor unit is connected to a power supply, a second
terminal of the first pressure sensor unit is connected to a first terminal of the second pressure sensor unit, a second
terminal of the second pressure sensor unit is connected to the ground, the second terminal of the first pressure
sensor unit is an output terminal of the half-bridge circuit, the first pressure sensor unit and the second pressure
sensor unit each include one or more pressure sensors, and M is an integer greater than 2, where
the pressure sensor array is located in a touch display screen, and pressure of a touch input signal on the touch
display screen is transferred to the pressure sensor array; and when there is a touch input signal on the touch display
screen, a first half-bridge circuit and a second half-bridge circuit in the pressure sensor array that are corresponding
to the touch location of the touch input signal output signals, where a deformation amount generated when pressure
is applied to a first pressure sensor unit in the first half-bridge circuit is less than a deformation amount generated
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when the pressure is applied to a second pressure sensor unit in the first half-bridge circuit, and a deformation
amount generated when the pressure is applied to a first pressure sensor unit in the second half-bridge circuit is
greater than a deformation amount generated when the pressure is applied to a second pressure sensor unit in the
second half-bridge circuit.

[0008] Because the deformation amount generated when the pressure is applied to the first pressure sensor unit in
the first half-bridge circuit is less than the deformation amount generated when the pressure is applied to the second
pressure sensor unit in the first half-bridge circuit, an output signal V11 of the first half-bridge circuit is greater than a
signal V10 that is output by the first half-bridge circuit when no pressure is applied to the first half-bridge circuit, namely,
V11=V10+ΔV1 (ΔV1>0). Because the deformation amount generated when the pressure is applied to the first pressure
sensor unit in the second half-bridge circuit is greater than the deformation amount generated when the pressure is
applied to the second pressure sensor unit in the second half-bridge circuit, an output signal V21 of the second half-
bridge circuit is less than a signal V20 that is output by the second half-bridge circuit when no pressure is applied to the
second half-bridge circuit, namely, V21=V20-ΔV2 (ΔV2>0). It should be understood that, when there is no touch input
signal on the touch display screen (namely, no pressure is applied to the pressure sensor array), the output signal of
the first half-bridge circuit is equal to the output signal of the second half-bridge circuit, namely, V10=V20. In this case,
a difference between the output signal of the first half-bridge circuit and the output signal of the second half-bridge circuit
is V11-V12=ΔV1+ΔV2. The signal ΔV1 reflects a pressure strain effect of the touch input signal on the first half-bridge
circuit, and the signal ΔV2 reflects a pressure strain effect of the touch input signal on the second half-bridge circuit.
Therefore, the difference (ΔV1+ΔV2) between the output signals of the first half-bridge circuit and the second half-bridge
circuit reflects a superposition effect of the pressure strain effects of the touch input signal on the first half-bridge circuit
and the second half-bridge circuit. Therefore, the pressure-sensitive detection apparatus provided in this embodiment
of the present invention can amplify a pressure-sensitive effect of the touch input signal on the touch display screen, so
that sensitivity and precision of pressure-sensitive detection of the touch input signal can be improved.
[0009] It should be understood that, the horizontal of the pressure sensor array at a first location is defined as a row,
and the vertical of the pressure sensor array is defined as a column. When the pressure sensor array is at a second
location after being rotated through 90 degrees, a row is corresponding to the column at the first location, and a column
is corresponding to the row at the first location. It is assumed that the pressure sensor array is at the first location in all
descriptions of this specification. When the pressure sensor array is at the second location, descriptions of rows are
correspondingly changed to descriptions of columns. In conclusion, using "row" to describe the pressure sensor array
in the embodiments of the present invention constitutes no limitation on the protection scope of the embodiments of the
present invention.
[0010] With reference to the first aspect, in a first possible implementation of the first aspect, the first half-bridge circuit
has a largest deformation amount difference in the pressure sensor array, where the deformation amount difference
indicates a difference between a deformation amount of the first pressure sensor unit and a deformation amount of the
second pressure sensor unit in a same half-bridge circuit.
[0011] It should be understood that, the first half-bridge circuit has the largest deformation amount difference in the
pressure sensor array, and this indicates that a row in which the first half-bridge circuit is located is a row closest to the
touch location.
[0012] In the technical solution of the present invention, the first half-bridge circuit has the largest deformation amount
difference in the pressure sensor array, and therefore there is a relatively large difference (ΔV1+ΔV2) between the output
signal V11 of the first half-bridge circuit and the output signal V12 of the second half-bridge circuit. Therefore, a pressure-
sensitive signal of the touch input signal on the touch display screen can be more effectively amplified, so that pressure-
sensitive detection precision and sensitivity can be further improved.
[0013] With reference to the first possible implementation of the first aspect, in a second possible implementation of
the first aspect, the second half-bridge circuit has a largest deformation amount difference among half-bridge circuits
other than the first half-bridge circuit in the pressure sensor array.
[0014] It should be understood that, the second half-bridge circuit has the largest deformation amount difference
among the half-bridge circuits other than the first half-bridge circuit in the pressure sensor array, and this indicates that
other than the row in which the first half-bridge circuit is located, a row in which the second half-bridge circuit is located
is a row closest to the touch location. Namely, the first half-bridge circuit has the largest deformation amount difference
in the pressure sensor array, and the second half-bridge circuit has the second largest deformation amount difference
in the pressure sensor array. Therefore, the difference (ΔV1+ΔV2) between the output signal V11 of the first half-bridge
circuit and the output signal V12 of the second half-bridge circuit is greater than a difference between output signals of
any other two half-bridge circuits in the pressure sensor array. In other words, the difference (ΔV1+ΔV2) between the
output signal of the first half-bridge circuit and the output signal of the second half-bridge circuit amplifies the pressure-
sensitive signal of the touch input signal to a maximum degree. Therefore, the pressure-sensitive detection apparatus
provided in this embodiment of the present invention can effectively improve pressure-sensitive detection sensitivity and
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precision.
[0015] With reference to the first aspect, or the first or the second possible implementation of the first aspect, in a third
possible implementation of the first aspect, in a half-bridge circuit in an ith row of the pressure sensor array, the first
pressure sensor unit and the second pressure sensor unit are respectively located in the middle and on both sides of
the ith row; and in a half-bridge circuit in a jth row of the pressure sensor array, the first pressure sensor unit and the
second pressure sensor unit are respectively located on a left side and a right side of the jth row, where the ith row and
the jth row are any two adjacent rows of the pressure sensor array.
[0016] Specifically, for example, in the half-bridge circuit in the ith row of the pressure sensor array, the first pressure
sensor unit is located in the middle of the ith row, and the second pressure sensor unit is located on the both sides on
edges of the ith row; or the first pressure sensor unit is located on the both sides on edges of the ith row, and the second
pressure sensor unit is located in the middle of the ith row. For another example, in the half-bridge circuit in the jth row
of the pressure sensor array, the first pressure sensor unit is located on the left side of the jth row, and the second
pressure sensor unit is located on the right side of the jth row; or the first pressure sensor unit is located on the right side
of the jth row, and the second pressure sensor unit is located on the left side of the jth row. It should be understood that,
based on such an arrangement manner, both a pressure signal from the middle of the touch display screen and a
pressure signal from an edge of the display screen can be more sensitively and accurately detected, so that sensitivity
and precision of pressure-sensitive detection on the display screen can be effectively improved.
[0017] With reference to the third possible implementation of the first aspect, in a fourth possible implementation of
the first aspect, the pressure sensor array has at least four rows, where in a half-bridge circuit in an ath row, the first
pressure sensor unit is located in the middle of the ath row, and the second pressure sensor unit is located on both sides
on edges of the ath row; in a half-bridge circuit in an (a+2)th row, the first pressure sensor unit is located on both sides
on edges of the (a+2)th row, and the second pressure sensor unit is located in the middle of the ath row, where a is 1 or
2; in half-bridge circuits in two rows other than the ath row and the (a+2)th row in four rows, the first pressure sensor unit
and the second pressure sensor unit are arranged in a "left side plus right side" manner, where in one half-bridge circuit,
the first pressure sensor unit is located on a left side, and the second pressure sensor unit is located on a right side;
and in the other half-bridge circuit, the first pressure sensor unit is located on a right side, and the second pressure
sensor unit is located on a left side.
[0018] With reference to any one of the first aspect, or the first to the fourth possible implementations of the first aspect,
in a fifth possible implementation of the first aspect, the pressure-sensitive detection apparatus further includes:
a switch circuit, where the switch circuit includes a plurality of switch components that are in a one-to-one correspondence
to a plurality of half-bridge circuits in the pressure sensor array, a first switch component corresponding to the first half-
bridge circuit is closed, a second switch component corresponding to the second half-bridge circuit is closed, and all
switch components corresponding to remaining half-bridge circuits are open, so that the first half-bridge circuit and the
second half-bridge circuit that are related to the touch location output the signals.
[0019] In the pressure-sensitive detection apparatus provided in this embodiment of the present invention, the switch
components are connected to output terminals of the half-bridge circuits in the pressure sensor array, so that a quantity
of cables in an entire circuit can be effectively reduced, thereby reducing circuit costs. In addition, for the determined
touch location, only the first half-bridge circuit and the second half-bridge circuit rather than all the half-bridge circuits in
the pressure sensor array are activated by using the switch circuit, so that circuit energy consumption can be effectively
reduced.
[0020] With reference to the fifth possible implementation of the first aspect, in a sixth possible implementation of the
first aspect, the switch circuit includes control terminals, and control signals of the control terminals are used to:
control the first switch component and the second switch component to be closed, and control all the switch components
corresponding to the remaining half-bridge circuits to be open.
[0021] With reference to any one of the first aspect or the implementations of the first aspect, in a seventh possible
implementation of the first aspect, the pressure sensor is a piezoresistive pressure sensor or a piezoelectric pressure
sensor.
[0022] It should be understood that, when the piezoresistive pressure sensor or the piezoelectric pressure sensor
rather than a capacitive pressure sensor used in an existing pressure detection technology is used as a pressure strain
component, thickness of a pressure detection device can be effectively reduced, so that the pressure detection device
has a small size and a relatively simple structure.
[0023] With reference to the seventh possible implementation of the first aspect, in an eighth possible implementation
of the first aspect, a pressure strain medium of the pressure sensor is of a serpentine maze layout type.
[0024] In the pressure-sensitive detection apparatus provided in this embodiment of the present invention, the pressure
strain medium of the pressure sensor is of the serpentine maze layout type, and the serpentine maze layout type includes
an X-direction layout type and a Y-direction layout type. Therefore, the pressure sensor can sense both a change in a
vertical direction and a change in a horizontal direction, and can achieve relatively good sensing regardless of a pressure
strain generation direction, so that pressure detection sensitivity is improved. In addition, this pressure sensor that is of
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the serpentine maze layout type is similar to a spring structure, and can achieve excellent release strain regardless of
a stretch generation direction. Therefore, an anti-stretch capability can be effectively improved, thereby improving product
reliability.
[0025] With reference to any one of the first aspect or the implementations of the first aspect, in a ninth possible
implementation of the first aspect, the pressure-sensitive detection apparatus further includes:
a differential amplifier, where two input terminals of the differential amplifier are connected to an output terminal of the
first half-bridge circuit and an output terminal of the second half-bridge circuit in a one-to-one manner.
[0026] In this embodiment of the present invention, the differential amplifier is connected to the output terminals of the
first half-bridge circuit and the second half-bridge circuit, to perform differential amplification processing on the output
signals (namely, V11 and V12) of the first half-bridge circuit and the second half-bridge circuit. Therefore, the pressure-
sensitive signal of the touch input signal can be further amplified, so that pressure-sensitive detection precision and
sensitivity can be improved.
[0027] With reference to the ninth possible implementation of the first aspect, in a tenth possible implementation of
the first aspect, the pressure-sensitive detection apparatus further includes:

a filter circuit, where an input terminal of the filter circuit is connected to an output terminal of the differential amplifier;
and
an analog-to-digital conversion ADC circuit, where an input terminal of the ADC circuit is connected to an output
terminal of the filter circuit.

[0028] With reference to the tenth possible implementation of the first aspect, in an eleventh possible implementation
of the first aspect, the pressure-sensitive detection apparatus further includes:
a processing circuit component, configured to: obtain an output signal of a target full-bridge circuit based on an output
signal of the ADC circuit, where the target full-bridge circuit indicates a full-bridge circuit including the first half-bridge
circuit and the second half-bridge circuit; and calculate a pressure value of the touch input signal based on the output
signal of the target full-bridge circuit, the touch location, and a pressure calculation model, where the pressure calculation
model includes a mathematical relationship between a sampled touch location on the touch display screen, a pressure
value of a sampled touch input signal at the sampled touch location and an output signal of a sampled full-bridge circuit
corresponding to the sampled touch location.
[0029] In the pressure-sensitive detection apparatus provided in this embodiment of the present invention, when there
is the touch input signal on the touch display screen, the first half-bridge circuit and the second half-bridge circuit in the
pressure sensor array that are corresponding to the touch location of the touch input signal output the signals. Neither
the deformation amount difference of the first half-bridge circuit nor the deformation amount difference of the second
half-bridge circuit is 0, and the difference between the output signal of the first half-bridge circuit and the output signal
of the second half-bridge circuit is not 0, either. Therefore, the target full-bridge circuit including the first half-bridge circuit
and the second half-bridge circuit can amplify the pressure-sensitive signal of the touch input signal. The pressure value
of the touch input signal is calculated based on the output signal of the target full-bridge circuit, so that pressure-sensitive
detection precision and sensitivity can be improved.
[0030] With reference to the eleventh possible implementation of the first aspect, in a twelfth possible implementation
of the first aspect, the processing circuit component is further configured to: before calculating the pressure value of the
touch input signal based on the output signal of the target full-bridge circuit, the touch location, and the pressure calculation
model, obtain, from a sampled touch location on the touch display screen, a sampled touch input signal that has a known
pressure value, select, from the pressure sensor array, a sampled full-bridge circuit of the sampled touch location, and
establish the pressure calculation model based on the sampled touch location, the pressure value of the sampled touch
input signal, and an output signal of the sampled full-bridge circuit.
[0031] Specifically, a plurality of sampled touch locations may be determined on the touch display screen. Correspond-
ing to different sampled touch locations, different sampled full-bridge circuits may be selected for measurement. Alter-
natively, corresponding to a same sampled touch location, different sampled full-bridge circuits may be selected for a
plurality of times of measurement. Alternatively, based on a touch input signal at a same touch location, different sampled
full-bridge circuits may be selected for a plurality of times of measurement, to measure an output signal of each half-
bridge circuit in the pressure sensor array. Then, the pressure calculation model is established based on the sampled
touch location, the pressure value of the touch input signal, and the output signal of the full-bridge circuit (or half-bridge
circuits).
[0032] Therefore, the pressure-sensitive detection apparatus provided in this embodiment of the present invention
pre-establishes the pressure calculation model, and when the touch location of the touch input signal on the touch display
screen is determined, determines the first half-bridge circuit and the second half-bridge circuit based on the touch location,
and calculates the pressure value of the touch input signal based on the output signal of the target full-bridge circuit
including the first half-bridge circuit and the second half-bridge circuit, the touch location, and the pre-established pressure
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calculation model. In this manner, sensitivity and precision of pressure detection on the display screen can be improved
to some degree.
[0033] A second aspect provides a pressure-sensitive detection apparatus, including:

a pressure sensor array, located in a touch display screen, where pressure of a touch input signal on the touch
display screen is transferred to the pressure sensor array, each row of the pressure sensor array includes M pressure
sensors, the M pressure sensors constitute one half-bridge circuit, the half-bridge circuit includes a first pressure
sensor unit and a second pressure sensor unit, a first terminal of the first pressure sensor unit is connected to a
power supply, a second terminal of the first pressure sensor unit is connected to a first terminal of the second
pressure sensor unit, a second terminal of the second pressure sensor unit is connected to the ground, the second
terminal of the first pressure sensor unit is an output terminal of the half-bridge circuit, the first pressure sensor unit
and the second pressure sensor unit each include one or more pressure sensors, and M is an integer greater than
2; and
the switch circuit, including a plurality of switch components that are in a one-to-one correspondence to a plurality
of half-bridge circuits in the pressure sensor array, where the switch circuit further includes control terminals, and
control signals of the control terminals are used to: when there is a touch input signal on the touch display screen,
control a first switch component corresponding to a first half-bridge circuit and a second switch component corre-
sponding to a second half-bridge circuit to be closed, where the first half-bridge circuit and the second half-bridge
circuit in the pressure sensor array are corresponding to a touch location of the touch input signal; and control all
switch components corresponding to remaining half-bridge circuits to be open, so that the first half-bridge circuit
and the second half-bridge circuit output signals, where a deformation amount generated when pressure is applied
to a first pressure sensor unit in the first half-bridge circuit is less than a deformation amount generated when the
pressure is applied to a second pressure sensor unit in the first half-bridge circuit, and a deformation amount
generated when the pressure is applied to a first pressure sensor unit in the second half-bridge circuit is greater
than a deformation amount generated when the pressure is applied to a second pressure sensor unit in the second
half-bridge circuit.

[0034] When the touch location of the touch input signal on the display screen is determined, the pressure-sensitive
detection apparatus provided in this embodiment of the present invention activates the first half-bridge circuit and the
second half-bridge circuit rather than all the half-bridge circuits in the pressure sensor array by using the control signals
of the control terminals of the switch circuit, so that circuit energy consumption can be effectively reduced. In addition,
the switch circuit is connected to output terminals of the half-bridge circuits in the pressure sensor array, so that a quantity
of cables in an entire circuit can be effectively reduced, thereby reducing circuit costs. In addition, when there is the
touch input signal on the touch display screen, the first half-bridge circuit and the second half-bridge circuit in the pressure
sensor array that are corresponding to the touch location of the touch input signal are controlled to output the signals.
Neither a deformation amount difference of the first half-bridge circuit nor a deformation amount difference of the second
half-bridge circuit is 0, and a difference between an output signal of the first half-bridge circuit and an output signal of
the second half-bridge circuit is not 0, either. Therefore, a full-bridge circuit including the first half-bridge circuit and the
second half-bridge circuit can amplify a pressure-sensitive signal of the touch input signal. Therefore, the pressure-
sensitive detection apparatus provided in this embodiment of the present invention can effectively improve sensitivity
and precision of pressure-sensitive detection on the touchscreen.
[0035] The pressure sensor array in the second aspect is the pressure sensor array according to any one of the first
aspect, or the first to the eighth implementations of the first aspect. For a detailed description, refer to the foregoing
descriptions. For brevity, details are not described herein again.
[0036] With reference to the second aspect, in a first possible implementation of the second aspect, the pressure-
sensitive detection apparatus further includes:
a differential amplifier, where two input terminals of the differential amplifier are connected to an output terminal of the
first half-bridge circuit and an output terminal of the second half-bridge circuit in a one-to-one manner by using the switch
circuit.
[0037] In the technical solution of the present invention, the differential amplifier is connected to the output terminals
of the first half-bridge circuit and the second half-bridge circuit, to perform differential amplification processing on the
output signals (namely, V11 and V12) of the first half-bridge circuit and the second half-bridge circuit. Therefore, the
pressure-sensitive signal of the touch input signal can be further amplified, so that pressure-sensitive detection precision
and sensitivity can be improved.
[0038] With reference to the first possible implementation of the second aspect, in a second possible implementation
of the second aspect, the pressure-sensitive detection apparatus further includes:

a filter circuit, where an input terminal of the filter circuit is connected to an output terminal of the differential amplifier;
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and
an analog-to-digital conversion ADC circuit, where an input terminal of the ADC circuit is connected to an output
terminal of the filter circuit.

[0039] With reference to the second possible implementation of the second aspect, in a third possible implementation
of the second aspect, the pressure-sensitive detection apparatus further includes:
a processing circuit component, configured to: obtain an output signal of a target full-bridge circuit based on an output
signal of the ADC circuit, where the target full-bridge circuit indicates a full-bridge circuit including the first half-bridge
circuit and the second half-bridge circuit; and calculate a pressure value of the touch input signal based on the output
signal of the target full-bridge circuit, the touch location, and a pressure calculation model, where the pressure calculation
model includes a mathematical relationship between a sampled touch location on the touch display screen, a pressure
value of a sampled touch input signal at the sampled touch location and an output signal of a sampled full-bridge circuit
corresponding to the sampled touch location.
[0040] In the pressure-sensitive detection apparatus provided in this embodiment of the present invention, when there
is the touch input signal on the touch display screen, the first half-bridge circuit and the second half-bridge circuit in the
pressure sensor array that are corresponding to the touch location of the touch input signal output the signals. Neither
the deformation amount difference of the first half-bridge circuit nor the deformation amount difference of the second
half-bridge circuit is 0, and the difference between the output signal of the first half-bridge circuit and the output signal
of the second half-bridge circuit is not 0, either. Therefore, the target full-bridge circuit including the first half-bridge circuit
and the second half-bridge circuit can amplify the pressure-sensitive signal of the touch input signal. The pressure value
of the touch input signal is calculated based on the output signal of the target full-bridge circuit, so that pressure-sensitive
detection precision and sensitivity can be improved.
[0041] With reference to the third possible implementation of the second aspect, in a fourth possible implementation
of the second aspect, the processing circuit component is further configured to: before calculating the pressure value
of the touch input signal based on the output signal of the target full-bridge circuit, the touch location, and the pressure
calculation model, obtain, from a sampled touch location on the touch display screen, a sampled touch input signal that
has a known pressure value, select, from the pressure sensor array, a sampled full-bridge circuit of the sampled touch
location, and establish the pressure calculation model based on the sampled touch location, the pressure value of the
sampled touch input signal, and an output signal of the sampled full-bridge circuit.
[0042] Therefore, the pressure-sensitive detection apparatus provided in this embodiment of the present invention
pre-establishes the pressure calculation model, and when the touch location of the touch input signal on the touch display
screen is determined, determines the first half-bridge circuit and the second half-bridge circuit based on the touch location,
and calculates the pressure value of the touch input signal based on the output signal of the target full-bridge circuit
including the first half-bridge circuit and the second half-bridge circuit, the touch location, and the pre-established pressure
calculation model. In this manner, sensitivity and precision of pressure detection on the display screen can be improved
to some degree.
[0043] A third aspect provides a touch display screen, where the touch display screen includes a display screen
coverage layer, a display screen display module, a touch input pad, and the pressure-sensitive detection apparatus
according to the first aspect or any possible implementation of the first aspect, the pressure-sensitive detection apparatus
is located in a support structure inside the display screen, and the touch input pad is configured to: obtain a touch input
signal on the display screen, and determine a touch location of the touch input signal.
[0044] The touch display screen provided in this embodiment of the present invention can improve pressure-sensitive
detection precision and sensitivity.
[0045] With reference to the third aspect, in a first possible implementation of the third aspect, the pressure sensor
array included in the pressure-sensitive detection apparatus is located between the display screen coverage layer and
the display screen display module, or the display screen display module is located between the display screen coverage
layer and the pressure sensor array.
[0046] It should be understood that, the pressure sensor array is fitted to the support structure inside the display
screen. For example, the pressure sensor array is fitted to the display screen coverage layer or the display screen display
module.
[0047] A fourth aspect provides an electronic device, and the electronic device includes a processing circuit component
and the pressure-sensitive detection apparatus provided in the first aspect, where
the processing circuit component is configured to: when there is a touch input signal on the touch display screen, trigger
a first half-bridge circuit and a second half-bridge circuit in the pressure sensor array that are corresponding to a touch
location of the touch input signal, to output signals, where a deformation amount generated when pressure is applied
to a first pressure sensor unit in the first half-bridge circuit is less than a deformation amount generated when the pressure
is applied to a second pressure sensor unit in the first half-bridge circuit, and a deformation amount generated when the
pressure is applied to a first pressure sensor unit in the second half-bridge circuit is greater than a deformation amount
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generated when the pressure is applied to a second pressure sensor unit in the second half-bridge circuit; and
the processing circuit component is further configured to: obtain an output signal of a target full-bridge circuit, where the
target full-bridge circuit indicates a full-bridge circuit including the first half-bridge circuit and the second half-bridge
circuit; and calculate a pressure value of the touch input signal based on the output signal of the target full-bridge circuit,
the touch location, and a pressure calculation model, where the pressure calculation model includes a mathematical
relationship between a sampled touch location on the touch display screen, a pressure value of a sampled touch input
signal at the sampled touch location and an output signal of a sampled full-bridge circuit corresponding to the sampled
touch location.
[0048] The electronic device provided in this embodiment of the present invention determines, based on the touch
location of the touch input signal on the touch display screen, the first half-bridge circuit and the second half-bridge circuit
in the pressure sensor array that are corresponding to the touch location. Neither a deformation amount difference of
the first half-bridge circuit nor a deformation amount difference of the second half-bridge circuit is 0, and a difference
between an output signal of the first half-bridge circuit and an output signal of the second half-bridge circuit is not 0,
either. Therefore, the target full-bridge circuit including the first half-bridge circuit and the second half-bridge circuit can
amplify a pressure-sensitive signal of the touch input signal. The pressure value of the touch input signal is calculated
based on the output signal of the target full-bridge circuit, so that pressure-sensitive detection precision and sensitivity
can be improved. Therefore, the electronic device provided in this embodiment of the present invention can effectively
improve sensitivity and precision of pressure-sensitive detection on the touchscreen.
[0049] With reference to the fourth aspect, in a first possible implementation of the fourth aspect, the processing circuit
component is configured to determine, as the first half-bridge circuit, a half-bridge circuit that has a largest deformation
amount difference in the pressure sensor array, where the deformation amount difference indicates a difference between
a deformation amount of the first pressure sensor unit and a deformation amount of the second pressure sensor unit in
a same half-bridge circuit.
[0050] With reference to the first possible implementation of the fourth aspect, in a second possible implementation
of the fourth aspect, the processing circuit component is configured to determine, as the second half-bridge circuit, a
half-bridge circuit that has a largest deformation amount difference among half-bridge circuits other than the first half-
bridge circuit in the pressure sensor array.
[0051] With reference to the fourth aspect, or the first or the second possible implementation of the fourth aspect, in
a third possible implementation of the fourth aspect, the processing circuit component is further configured to: before
calculating the pressure value of the touch input signal based on the output signal of the target full-bridge circuit, the
touch location, and the pressure calculation model, obtain, from a sampled touch location on the touch display screen,
a sampled touch input signal that has a known pressure value, select, from the pressure sensor array, a sampled full-
bridge circuit corresponding to the sampled touch location, and establish the pressure calculation model based on the
sampled touch location, the pressure value of the sampled touch input signal, and an output signal of the sampled full-
bridge circuit.
[0052] Therefore, the electronic device provided in this embodiment of the present invention pre-establishes the pres-
sure calculation model, and when the touch location of the touch input signal on the touch display screen is determined,
determines the first half-bridge circuit and the second half-bridge circuit based on the touch location, and calculates the
pressure value of the touch input signal based on the output signal of the target full-bridge circuit including the first half-
bridge circuit and the second half-bridge circuit, the touch location, and the pre-established pressure calculation model.
In this manner, sensitivity and precision of pressure detection on the display screen can be improved to some degree.
[0053] With reference to the fourth aspect, or the first or the second possible implementation of the fourth aspect, in
a third possible implementation of the fourth aspect, the electronic device further includes:

a differential amplifier, where two input terminals of the differential amplifier are connected to an output terminal of
the first half-bridge circuit and an output terminal of the second half-bridge circuit in a one-to-one manner; and
the processing circuit component is specifically configured to obtain the output signal of the target full-bridge circuit
based on an output signal of the differential amplifier.

[0054] With reference to the fourth aspect, or the first or the second possible implementation of the fourth aspect, in
a fourth possible implementation of the fourth aspect, the electronic device further includes:

a differential amplifier, where two input terminals of the differential amplifier are connected to an output terminal of
the first half-bridge circuit and an output terminal of the second half-bridge circuit in a one-to-one manner;
a filter circuit, where an input terminal of the filter circuit is connected to an output terminal of the differential amplifier;
and
an AD conversion circuit, where an input terminal of the AD conversion circuit is connected to an output terminal of
the filter circuit; and
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the processing circuit component is specifically configured to obtain the output signal of the target full-bridge circuit
based on an output signal of the AD conversion circuit.

[0055] A fifth aspect provides a method for performing pressure-sensitive detection on a touch display screen, where
a pressure sensor array is distributed in the touch display screen, the pressure sensor array is the pressure sensor array
included in the pressure-sensitive detection apparatus provided in the first aspect, and the method includes:

determining a touch location of a touch input signal on the touch display screen;
determining, based on the touch location, a first half-bridge circuit and a second half-bridge circuit in the pressure
sensor array that are corresponding to the touch location, where a deformation amount generated when pressure
is applied to a first pressure sensor unit in the first half-bridge circuit is less than a deformation amount generated
when the pressure is applied to a second pressure sensor unit in the first half-bridge circuit, and a deformation
amount generated when the pressure is applied to a first pressure sensor unit in the second half-bridge circuit is
greater than a deformation amount generated when the pressure is applied to a second pressure sensor unit in the
second half-bridge circuit; and
obtaining an output signal of a target full-bridge circuit, where the target full-bridge circuit indicates a full-bridge
circuit including the first half-bridge circuit and the second half-bridge circuit; and calculating a pressure value of the
touch input signal based on the output signal of the target full-bridge circuit, the touch location, and a pressure
calculation model, where the pressure calculation model includes a mathematical relationship between a sampled
touch location on the touch display screen, a pressure value of a sampled touch input signal at the sampled touch
location and an output signal of a sampled full-bridge circuit corresponding to the sampled touch location.

[0056] Specifically, differential amplification may be performed on an output signal of the first half-bridge circuit and
an output of the second half-bridge circuit by using a differential amplifier, to obtain the output signal of the target full-
bridge circuit.
[0057] In the method that is for performing pressure-sensitive detection on a touch display screen and that is provided
in this embodiment of the present invention, the first half-bridge circuit and the second half-bridge circuit in the pressure
sensor array that are corresponding to the touch location are determined based on the touch location of the touch input
signal on the touch display screen. Neither a deformation amount difference of the first half-bridge circuit nor a deformation
amount difference of the second half-bridge circuit is 0, and a difference between the output signal of the first half-bridge
circuit and the output signal of the second half-bridge circuit is not 0, either. Therefore, the target full-bridge circuit
including the first half-bridge circuit and the second half-bridge circuit can amplify a pressure-sensitive signal of the touch
input signal. The pressure value of the touch input signal is calculated based on the output signal of the target full-bridge
circuit, so that pressure-sensitive detection precision and sensitivity can be improved.
[0058] With reference to the fifth aspect, in a first possible implementation of the fifth aspect, the determining, based
on the touch location, a first half-bridge circuit that is corresponding to the touch location in the pressure sensor array
includes:
determining, as the first half-bridge circuit, a half-bridge circuit that has a largest deformation amount difference in the
pressure sensor array, where the deformation amount difference indicates a difference between a deformation amount
of the first pressure sensor unit and a deformation amount of the second pressure sensor unit in a same half-bridge circuit.
[0059] With reference to the first possible implementation of the fifth aspect, in a second possible implementation of
the fifth aspect, the determining, based on the touch location, a second half-bridge circuit that is corresponding to the
touch location in the pressure sensor array includes:
determining, as the first half-bridge circuit, a half-bridge circuit that has a largest deformation amount difference in the
pressure sensor array, where the deformation amount difference indicates a difference between a deformation amount
of the first pressure sensor unit and a deformation amount of the second pressure sensor unit in a same half-bridge circuit.
[0060] With reference to the fifth aspect, or the first or the second possible implementation of the fifth aspect, in a third
possible implementation of the fifth aspect, the method further includes:
determining a sampled touch location on the display screen, receiving a sampled touch input signal that has a known
pressure value and that is input at the sampled touch location, selecting, from the pressure sensor array, a sampled full-
bridge circuit of the sampled touch location, and establishing the pressure calculation model based on the sampled
touch location, the pressure value of the sampled touch input signal, and an output signal of the sampled full-bridge circuit.
[0061] Therefore, in the technical solution provided in this embodiment of the present invention, the pressure calculation
model is pre-established. When the touch location of the touch input signal on the touch display screen is determined,
the first half-bridge circuit and the second half-bridge circuit are determined based on the touch location, and the pressure
value of the touch input signal is calculated based on the output signal of the target full-bridge circuit including the first
half-bridge circuit and the second half-bridge circuit, the touch location, and the pre-established pressure calculation
model. In this manner, sensitivity and precision of pressure detection on the display screen can be improved to some
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degree.
[0062] A sixth aspect provides a pressure-sensitive detection apparatus, and the pressure-sensitive detection appa-
ratus is configured to perform the method according to the fifth aspect or any possible implementation of the fifth aspect.
The pressure-sensitive detection apparatus may include modules configured to perform the method according to the
fifth aspect or any possible implementation of the fifth aspect.
[0063] In the foregoing implementations, the pressure calculation model may be a mathematical function formula, or
may be a database. Data elements in the database include a pressure value of a touch input signal, a touch location of
the touch input signal, and an output value of a full-bridge circuit or a half-bridge circuit that is based on the pressure
sensor array.
[0064] In the foregoing implementations, the output signal of the target full-bridge circuit is a voltage signal.
[0065] Based on the foregoing technical solutions, in the embodiments of the present invention, when there is the
touch input signal on the touch display screen, the first half-bridge circuit and the second half-bridge circuit in the pressure
sensor array that are corresponding to the touch location of the touch input signal output the signals. Neither the defor-
mation amount difference of the first half-bridge circuit nor the deformation amount difference of the second half-bridge
circuit is 0, and the difference between the output signal of the first half-bridge circuit and the output signal of the second
half-bridge circuit is not 0, either. Therefore, the full-bridge circuit including the first half-bridge circuit and the second
half-bridge circuit can amplify the pressure-sensitive signal of the touch input signal. Therefore, the pressure-sensitive
detection apparatus provided in the present invention can effectively improve sensitivity and precision of pressure-
sensitive detection on the touchscreen.

BRIEF DESCRIPTION OF DRAWINGS

[0066]

FIG. 1 is a schematic diagram of an application scenario according to an embodiment of the present invention;
FIG. 2 and FIG. 3 are cross sectional schematic views of a touch display screen according to an embodiment of the
present invention;
FIG. 4 and FIG. 5 are schematic diagrams of a working principle of a pressure sensor;
FIG. 6 is a schematic diagram of a pressure-sensitive detection apparatus according to an embodiment of the
present invention;
FIG. 7 is a schematic diagram of a touch location of a touch input signal;
FIG. 8 is a schematic circuit diagram of a first half-bridge circuit and a second half-bridge circuit that are corresponding
to a touch location M1 shown in FIG. 7;
FIG. 9 is a schematic circuit diagram of a half-bridge circuit 3400 in a case of a touch location M1 shown in FIG. 7;
FIG. 10 is a schematic circuit diagram of a first half-bridge circuit and a second half-bridge circuit that are corre-
sponding to a touch location M2 shown in FIG. 7;
FIG. 11 is a schematic circuit diagram of a half-bridge circuit 3100 in a case of a touch location M2 shown in FIG. 7;
FIG. 12 is another schematic diagram of a pressure-sensitive detection apparatus according to an embodiment of
the present invention;
FIG. 13 is a schematic diagram of layout types of a strain medium of a pressure sensor according to an embodiment
of the present invention;
FIG. 14 is still another schematic diagram of a pressure-sensitive detection apparatus according to an embodiment
of the present invention;
FIG. 15 is a schematic diagram of a touch display screen according to an embodiment of the present invention;
FIG. 16 is a schematic diagram of an electronic device according to an embodiment of the present invention;
FIG. 17 is another schematic diagram of an electronic device according to an embodiment of the present invention;
FIG. 18 is a schematic flowchart of a method for performing pressure-sensitive detection on a touch display screen
according to an embodiment of the present invention; and
FIG. 19 is still another schematic diagram of a pressure-sensitive detection apparatus according to an embodiment
of the present invention.

DESCRIPTION OF EMBODIMENTS

[0067] The following describes the technical solutions in the embodiments of the present invention with reference to
the accompanying drawings.
[0068] The embodiments of the present invention are applied to an electronic device that uses touchscreen input,
such as a smartphone, a watch, a notebook computer, or a television.
[0069] FIG. 1 is a schematic structural diagram of an electronic device (for example, a touchscreen mobile phone)
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100 to which an embodiment of the present invention is applied. The electronic device 100 includes a processor 110, a
memory 120, and a touch display screen 130. Touch display screen 130 includes a pressure sensor 131, and the
pressure sensor 131 is configured to sense a pressure value of a touch input signal on the touch display screen 130.
The processor 110 is configured to receive a pressure signal sensed by the pressure sensor 131, and is configured to
process the pressure signal, for example, trigger an application program in the electronic device 100 based on the
pressure signal.
[0070] It should be understood that, the electronic device may further include other components, such as an audio
frequency circuit 140, a power supply 150, a WiFi module 160, and a radio frequency circuit 170 that are shown in FIG. 1.
[0071] FIG. 2 is a cross sectional schematic view of the touch display screen 130. The touch display screen 130
includes a display screen coverage layer 132, a display screen display module 133, a touch input pad 134, and a pressure
sensor 131.
[0072] The touch input pad 134 is located between the display screen coverage layer 132 and the display screen
display module 133. The touch input pad 134 may be independent of the display screen coverage layer 132, or may be
included in the display screen coverage layer 132. The display screen coverage layer 132 may be made of various glass,
plastics, or other transparent materials. A current mainstream display screen coverage layer is cover glass.
[0073] The pressure sensor 131 is installed in a support structure inside the touch display screen 130. Specifically,
as shown in FIG. 2, the pressure sensor 131 may be installed on a surface (namely, a side that can be seen by a user
in use), of the display screen coverage layer 132, facing the display screen display module 133. Further, as shown in
FIG. 3, the pressure sensor 131 may alternatively be installed on an underside (namely, a side opposite to a surface)
of the display screen display module 133.
[0074] In actual application, because a single pressure sensor is usually relatively small, to sense pressure from each
location on the touch display screen as precisely as possible, a plurality of pressure sensors usually need to be placed
in an array form. The plurality of pressure sensors constitute a pressure sensor array (for example, a pressure sensor
array 3000 shown in FIG. 6).
[0075] The pressure sensor in the embodiments of the present invention is a strain-type sensor. The strain-type sensor
is a type of sensor that is based on strain generated when a measurement sensing element is deformed due to a force.
A resistance strain slice is a sensing element that is most commonly used by the strain-type sensor, and the resistance
strain slice is a sensing element that can convert a change of strain on a mechanical component into a resistance change.
A strain-type sensor that uses a resistance strain slice as a sensing element is referred to as a piezoresistive sensor.
In addition, there are other strain-type sensors, including a piezoelectric sensor, a capacitive sensor, an electromagnetic
sensor, an optical sensor, an acoustic sensor, and the like. The pressure sensor in the embodiments of the present
invention includes but is not limited to the foregoing various strain-type sensors.
[0076] For ease of understanding and description, an example in which the pressure sensor is the piezoresistive
sensor is used below to describe the solutions in the embodiments of the present invention.
[0077] It should be understood that, when an external object (for example, a user finger or a sensing stylus) applies,
through the display screen coverage layer 132, pressure to the touch display screen 130 shown in FIG. 2 or FIG. 2b,
because of force transfer, the pressure sensor 131 is also deformed to some degree, and then generates a strain signal.
[0078] FIG. 4 and FIG. 5 are schematic diagrams of a working principle of the pressure sensor 131. A scenario in
which the pressure sensor 131 is located at the display screen coverage layer 132 shown in FIG. 2 is used as an example.
As shown in FIG. 4, the display screen coverage layer 132 is not deformed when no pressure is applied to the display
screen coverage layer 132. In this case, the pressure sensor 131 is also in an initial state and has a length of L. An initial
resistance of the pressure sensor 131 is R0. As shown in FIG. 5, the display screen coverage layer 132 is deformed
because an external force F is applied to the display screen coverage layer 132. In this case, the pressure sensor 131
is also correspondingly deformed, the length is increased to L1, and the resistance is increased to R1. A resistance
variation value is ΔR=R1-R0. It should be understood that, as the pressure F is increased, the pressure sensor 131 is
deformed to a larger degree, namely, the length of the pressure sensor 131 is increased to a larger degree, and the
resistance variation value ΔR is larger.
[0079] It should be understood that, there is a mathematical relationship between the pressure F and the resistance
variation value of the pressure sensor 131 shown in FIG. 5. Therefore, a value of the pressure F applied to the touch
display screen can be obtained through inverse extrapolation provided that the resistance variation value ΔR of the
pressure sensor is obtained. In the prior art, a resistance variation value of a pressure sensor is usually converted into
an electrical signal (a current signal or a voltage signal) by using a conversion circuit, and the electrical signal is output
to a processing circuit (for example, a CPU). Then, the processing circuit obtains, through inverse extrapolation based
on the output electrical signal, a value of pressure applied to a touch display screen. In actual application, extremely
small pressure is actually applied to a touch display screen, and correspondingly, a pressure sensor is deformed to an
extremely small degree, a resistance variation value is extremely small, and an output electrical signal is also extremely
small and therefore is likely to be drowned by a noise signal. This causes relatively low pressure measurement sensitivity
and resolution. In an existing solution, an amplification function structure is designed by applying a structural mechanics
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principle, and an output electrical signal is amplified by using the amplification function structure, so as to improve a
signal-to-noise ratio. However, a display screen is likely to be thickened in this manner, and this manner is likely to be
affected by a structural processing error and consequently subsequent calibration is relatively troublesome.

Embodiment 1

[0080] To resolve the foregoing technical problem, the embodiments of the present invention provide a pressure-
sensitive detection apparatus, a touch display screen, and an electronic device, so as to effectively improve pressure-
sensitive detection sensitivity and precision.
[0081] FIG. 6 is a schematic diagram of a pressure-sensitive detection apparatus 200 according to this embodiment
of the present invention. The pressure-sensitive detection apparatus 200 includes a pressure sensor array 3000 and a
differential amplifier 210.
[0082] The pressure sensor array 3000 is located in a touch display screen, and pressure of a touch input signal on
the touch display screen is transferred to the pressure sensor array 3000.
[0083] Specifically, the touch input signal is a signal generated when an external object (for example, a user finger or
a sensing stylus) touches the touch display screen. The touch input signal includes a pressure signal, namely, a signal
in a Z direction of the touch display screen. A pressure value of the touch input signal is a value of pressure applied by
the touch input signal in the Z direction of the display screen. It should be understood that, a touch location of the touch
input signal on the display screen is XY location information, on the display screen, of a point at which the external object
touches the display screen.
[0084] The X direction and Y direction mentioned above are respectively a length direction and a width direction (or
a width direction and a length direction) that exist when the display screen considered as an equivalent cuboid is normally
placed, and the Z direction is a height (or thickness) direction.
[0085] It should be understood that the pressure sensor array 3000 is provided within the touch display screen. In
other words, the pressure sensor array 3000 is installed in a support structure inside the touch display screen. For
example, the pressure sensor array 3000 is installed inside the touch display screen 130 shown in FIG. 2. Specifically,
each pressure sensor in the pressure sensor array 3000 may be installed at the display screen coverage layer 132 in
a same manner as the pressure sensor 131 shown in FIG. 2 or FIG. 3.
[0086] Each row of the pressure sensor array 3000 includes M (M is equal to 4 in FIG. 6) pressure sensors, and the
M pressure sensors constitute one half-bridge circuit. The half-bridge circuit includes a first pressure sensor unit and a
second pressure sensor unit. A first terminal of the first pressure sensor unit is connected to a power supply (for example,
VCC in FIG. 6), a second terminal of the first pressure sensor unit is connected to a first terminal of the second pressure
sensor unit, and a second terminal of the second pressure sensor unit is connected to the ground (for example, VSS in
FIG. 6). The second terminal of the first pressure sensor unit is an output terminal of the half-bridge circuit. The first
pressure sensor unit and the second pressure sensor unit each include one or more pressure sensors.
[0087] As shown in FIG. 6, the pressure sensor array 3000 may include eight rows, each row includes four pressure
sensors, and the four pressure sensors in each row are connected to the power supply VCC and the ground VSS, to
constitute a half-bridge circuit.
[0088] Specifically, pressure sensors 3122, 3111, 3112, and 3121 in a first row constitute a half-bridge circuit 3100.
A circuit connection structure of the half-bridge circuit 3100 is as follows: One terminal of the pressure sensor 3122 is
connected to the power supply VCC, the other terminal of the pressure sensor 3122 is connected to one terminal of the
pressure sensor 3121, the other terminal of the pressure sensor 3121 is connected to one terminal of the pressure
sensor 3112, the other terminal of the pressure sensor 3112 is connected to one terminal of the pressure sensor 3111,
and the other terminal of the pressure sensor 3111 is connected to the ground VSS. The pressure sensors 3122 and
3121 constitute a first pressure sensor unit 3120 in the half-bridge circuit 3100, and the pressure sensors 3111 and 3112
constitute a second pressure sensor unit 3110 in the half-bridge circuit 3100. An output terminal of the half-bridge circuit
3100 is a terminal through which the first pressure sensor unit 3120 is connected to the first pressure sensor unit 3110,
namely, a terminal through which the pressure sensor 3121 is connected to the pressure sensor 3112, namely, a port
1 shown in FIG. 6. Half-bridge circuits in remaining rows of the pressure sensor array 3000 have a similar connection
manner to the half-bridge circuit 3100 in the first row, and details are not described.
[0089] By way of example, and not limitation, as shown in FIG. 6, the pressure sensor array 3000 has the eight rows.
In actual application, a quantity of rows of the pressure sensor array may be determined based on a size of the touch
display screen or a related requirement. As shown in FIG. 6, both rows and columns of the pressure sensor array 3000
are evenly spaced. In actual application, an inter-row spacing and an inter-column spacing in the pressure sensor array
3000 may be adaptively adjusted based on different precision requirements, and the rows and columns are not strictly
limited to being absolutely arranged neatly. It should be understood that, in the pressure sensor array 3000, both a
spacing between adjacent pressure sensors in each row and a spacing between adjacent pressure sensors in each
column may be determined based on a screen size and a quantity of pressure sensors included in the pressure sensor
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array 3000.
[0090] For ease of description and understanding, in the following, a half-bridge circuit constituted in the first low of
the sensor array 3000 is denoted as the half-bridge circuit 3100, and a half-bridge circuit constituted in a second row is
denoted as a half-bridge circuit 3200. By analogy, half-bridge circuits constituted in a third row to an eighth row are
respectively denoted as half-bridge circuits 3300 to 3800.
[0091] It should be understood that, in the half-bridge circuit 3200, pressure sensors 3211 and 3212 constitute a first
pressure sensor unit 3210, pressure sensors 3221 and 3222 constitute a second pressure sensor unit 3220, and an
output terminal of the half-bridge circuit 3200 is a port 2 shown in FIG. 6. In the half-bridge circuit 3300, pressure sensors
3311 and 3312 constitute a first pressure sensor unit 3310, pressure sensors 3321 and 3322 constitute a second pressure
sensor unit 3320, and an output terminal of the half-bridge circuit 3300 is a port 3 shown in FIG. 6. In the half-bridge
circuit 3400, pressure sensors 3421 and 3422 constitute a first pressure sensor unit 3410, pressure sensors 3411 and
3412 constitute a second pressure sensor unit 3420, and an output terminal of the half-bridge circuit 3400 is a port 4
shown in FIG. 6. In the half-bridge circuit 3500, pressure sensors 3521 and 3522 constitute a first pressure sensor unit
3520, pressure sensors 3511 and 3512 constitute a second pressure sensor unit 3510, and an output terminal of the
half-bridge circuit 3500 is a port 5 shown in FIG. 6. In the half-bridge circuit 3600, pressure sensors 3611 and 3612
constitute a first pressure sensor unit 3610, pressure sensors 3621 and 3622 constitute a second pressure sensor unit
3620, and an output terminal of the half-bridge circuit 3600 is a port 6 shown in FIG. 6. In the half-bridge circuit 3700,
pressure sensors 3711 and 3712 constitute a first pressure sensor unit 3710, pressure sensors 3721 and 3722 constitute
a second pressure sensor unit 3720, and an output terminal of the half-bridge circuit 3700 is a port 7 shown in FIG. 6.
In the half-bridge circuit 3800, pressure sensors 3821 and 3822 constitute a first pressure sensor unit 3820, pressure
sensors 3811 and 3812 constitute a second pressure sensor unit 3810, and an output terminal of the half-bridge circuit
3800 is a port 8 shown in FIG. 6.
[0092] It should be understood that, any two half-bridge circuits in the pressure sensor array 3000 can constitute one
full-bridge circuit.
[0093] When there is a touch input signal on the touch display screen, a first half-bridge circuit and a second half-
bridge circuit in the pressure sensor array 3000 that are corresponding to a touch location of the touch input signal output
signals. A deformation amount generated when pressure is applied to a first pressure sensor unit in the first half-bridge
circuit is less than a deformation amount generated when the pressure is applied to a second pressure sensor unit in
the first half-bridge circuit, and a deformation amount generated when the pressure is applied to a first pressure sensor
unit in the second half-bridge circuit is greater than a deformation amount generated when the pressure is applied to a
second pressure sensor unit in the second half-bridge circuit.
[0094] Specifically, as shown in FIG. 7, when the touch location of the touch input signal on the touch display screen
is M1, the first half-bridge circuit may be the half-bridge circuit 3500, and the second half-bridge circuit may be the half-
bridge circuit 3300. With reference to FIG. 6 and FIG. 7, it can be learned that the touch location M1 is near a row in
which the half-bridge circuit 3500 is located, and is above the pressure sensors 3511 and 3512. In this case, a degree
to which a force is applied to the pressure sensors 3522 and 3521 should be smaller than a degree to which a force is
applied to the pressure sensors 3512 and 3511. Therefore, in the half-bridge circuit 3500, a deformation amount of the
first pressure sensor unit 3520 (namely, the pressure sensors 3522 and 3521) is less than a deformation amount of the
second pressure sensor unit 3510 (namely, the pressure sensors 3511 and 3512). In the half-bridge circuit 3300, a
degree to which a force is applied to the pressure sensors 3311 and 3312 should be larger than a degree to which a
force is applied to the pressure sensors 3321 and 3322. Therefore, a deformation amount of the first pressure sensor
unit 3310 (namely, the pressure sensors 3311 and 3312) is greater than a deformation amount of the second pressure
sensor unit 3320 (namely, the pressure sensors 3321 and 3322).
[0095] FIG. 8 is a schematic circuit diagram of the first half-bridge circuit (namely, the half-bridge circuit 3500) and the
second half-bridge circuit (namely, the half-bridge circuit 3300) that are corresponding to the touch location M1 shown
in FIG. 7. After a force is applied to the half-bridge circuit 3500, because the deformation amount of the first pressure
sensor unit 3520 is less than the deformation amount of the first pressure sensor unit 3510, a resistance value of the
first pressure sensor unit 3520 is less than a resistance value of the second pressure sensor unit 3510. According to a
circuit voltage division principle, it can be learned that a signal V5 that is output by the half-bridge circuit 3500 when a
force is applied to the half-bridge circuit 3500 is greater than a signal V0 that is output by the half-bridge circuit 3500
when no force is applied to the half-bridge circuit 3500, namely, V5=V0+ΔV1 (ΔV1>0). Likewise, based on a relationship
between the force-based deformation amounts of the first pressure sensor unit 3310 and the first pressure sensor unit
3320 in the half-bridge circuit 3300, it can be learned that a resistance value of the first pressure sensor unit 3310 is
greater than a resistance value of the second pressure sensor unit 3320. According to the circuit voltage division principle,
it can be learned that an output signal V3 of the half-bridge circuit 3300 is less than a signal V0 that is output by the half-
bridge circuit 3300 when no force is applied to the half-bridge circuit 3300, namely, V3=V0-ΔV2 (ΔV2>0).
[0096] It should be noted that when no force is applied, output signals of all half-bridge circuits in the pressure sensor
array 3000 are equal and all assumed to be V0 in this specification.



EP 3 462 288 A1

14

5

10

15

20

25

30

35

40

45

50

55

[0097] The output signal V5 of the half-bridge circuit 3500 is not equal to the output signal V3 of the half-bridge circuit
3300, and a difference between the two output signals is V5-V3=ΔV1+ΔV2. It should be understood that, there is a
mathematical relationship between a pressure value of the touch input signal that is at the touch location M1 and the
output signal variation value ΔV2 of the half-bridge circuit 3500, and there is also a mathematical relationship between
the pressure value of the touch input signal that is at the touch location M1 and the output signal variation value ΔV1 of
the half-bridge circuit 3300. Therefore, there is also a mathematical relationship between the pressure value of the touch
input signal that is at the touch location M1 and the difference (V5-V3=ΔV1+ΔV2) between the output signals of the half-
bridge circuits 3300 and 3500. In other words, there is a mathematical relationship between the pressure value of the
touch input signal that is at the touch location M1 and an output signal (V5-V3=ΔV1+ΔV2) of a full-bridge circuit (denoted
as a target full-bridge circuit in this specification) including the half-bridge circuits 3300 and 3500.
[0098] It should be understood that, the output signal of the target full-bridge circuit including the half-bridge circuits
3300 and 3500 reflects a superposition effect of pressure strain effects of the touch input signal on the half-bridge circuit
3300 and the half-bridge circuit 3500, so that a pressure signal of the touch input signal on the touch display screen can
be better sensed.
[0099] As shown in FIG. 8, this embodiment further includes the differential amplifier 210, the output terminals V5 and
V3 of the two half-bridge circuits are respectively input to two input terminals of the differential amplifier 210. Specifically,
the output terminal 5 of the half-bridge circuit 3500 is connected to one input terminal of the differential amplifier 210,
and the output terminal 3 of the half-bridge circuit 3300 is connected to the other input terminal of the differential amplifier
210.
[0100] It should be understood that, differential amplification processing is performed on the output signal V3 of the
half-bridge circuit 3300 and the output signal V5 of the half-bridge circuit 3500 by using the differential amplifier 210.
Therefore, a pressure-sensitive signal of the touch input signal is further amplified, so that pressure-sensitive detection
precision and sensitivity can be improved. Therefore, the pressure-sensitive detection apparatus provided in this em-
bodiment of the present invention can effectively improve sensitivity and precision of pressure-sensitive detection on
the touchscreen.
[0101] In this embodiment of the present invention, when there is the touch input signal on the touch display screen,
the first half-bridge circuit and the second half-bridge circuit in the pressure sensor array 3000 that are corresponding
to the touch location of the touch input signal output the signals. Specifically, the first half-bridge circuit and the second
half-bridge circuit are selected based on degrees to which forces are applied to pressure sensors in the pressure sensor
array, and the degrees to which the forces are applied to the pressure sensors in the pressure sensor array are closely
related to the touch location of the touch input signal.

Embodiment 2

[0102] Based on the foregoing embodiment, preferably, in this embodiment, the first half-bridge circuit has a largest
deformation amount difference in the pressure sensor array 3000. The deformation amount difference indicates a dif-
ference between a deformation amount of the first pressure sensor unit and a deformation amount of the second pressure
sensor unit in a same half-bridge circuit.
[0103] It should be understood that, the first half-bridge circuit has the largest deformation amount difference in the
pressure sensor array 3000, and this indicates that a row in which the first half-bridge circuit is located is a row closest
to the touch location in the pressure sensor array 3000.
[0104] For example, in the example described with reference to FIG. 7, when the touch location is M1, the half-bridge
circuit 3500 in the row closest to M1 is selected as the first half-bridge circuit.
[0105] Although the half-bridge circuit 3400 is also extremely close to M1, the half-bridge circuit 3400 is not selected
as the first half-bridge circuit. The reason is as follows:
[0106] As shown in FIG. 7 and FIG. 9, in a case of the touch location M1 shown in FIG. 7, in the half-bridge circuit
3400, a degree to which a force is applied to the pressure sensors 3421 and 3412 is greater than a degree to which a
force is applied to the pressure sensors 3422 and 3412. Therefore, a deformation amount of the first pressure sensor
unit 3420 (the pressure sensors 3421 and 3422) may be slightly different from, or even may be equal to, a deformation
amount of the second pressure sensor unit 3410 (the pressure sensors 3411 and 3412). A resistance value of the first
pressure sensor unit 3420 may also be similar or equal to a resistance value of the second pressure sensor unit 3410.
According to the circuit voltage division principle, it can be learned that a signal that is output by the half-bridge circuit
3400 in this case may be extremely similar, or even equal, to a signal V0 that is output by the half-bridge circuit 3400
when no force is applied to the half-bridge circuit 3400, and consequently the pressure-sensitive signal of the touch input
signal cannot be expressed. Therefore, in the case of the touch location M1 shown in FIG. 7, the half-bridge circuit 3400
is selected as the first half-bridge circuit as little as possible.
[0107] It should be understood that, in this embodiment of the present invention, the half-bridge circuit 3300 or 3700
may be selected as the second half-bridge circuit.
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[0108] Therefore, in this embodiment of the present invention, the first half-bridge circuit has the largest deformation
amount difference in the pressure sensor array, and therefore there is a relatively large difference between the output
signal of the first half-bridge circuit and the output signal of the second half-bridge circuit, so that the pressure-sensitive
signal of the touch input signal on the touch display screen can be more effectively amplified, and pressure-sensitive
detection precision and sensitivity can be further improved.

Embodiment 3

[0109] Based on the foregoing embodiments, preferably, in this embodiment, the second half-bridge circuit has a
largest deformation amount difference among half-bridge circuits other than the first half-bridge circuit in the pressure
sensor array.
[0110] A working principle of the full-bridge circuit described in Embodiment 1 is to maximize both ΔV1 and ΔV2 that
are generated in the full-bridge circuit including the first half-bridge circuit and the second half-bridge circuit. In Embod-
iment 2, ΔV1 is maximized, and in this embodiment, ΔV2 is set as large as possible. For example, ΔV2 is the largest
other than the first half-bridge circuit.
[0111] During specific selection of a half-bridge circuit, a half-bridge circuit in a row that is relatively close to a touch
location is usually selected as the second half-bridge circuit (usually a half-bridge circuit has a larger deformation amount
if the half-bridge circuit is closer to a touch location). However, it should be noted that, because pressure sensors in a
half-bridge circuit are differently arranged, sometimes a half-bridge circuit may be closer to the touch location, but the
circuit closer to the touch location is still inappropriate to be used as the second half-bridge circuit due to a small
deformation amount difference generated between two sensor units in the half-bridge circuit.
[0112] For example, in the example described with reference to FIG. 7, when the touch location is M1, the half-bridge
circuit 3500 in the row closest to M1 is selected as the first half-bridge circuit, and then the half-bridge circuit 3300
relatively close to M1 is selected as the second half-bridge circuit. In this case, although the half-bridge circuit 3400 is
closer to M1 than the half-bridge circuit 3300, in the half-bridge circuit 3400, the deformation amount of the first pressure
sensor unit 3420 (the pressure sensors 3421 and 3422) may be slightly different from, or even may be equal to, the
deformation amount of the second pressure sensor unit 3410 (the pressure sensors 3411 and 3412). Therefore, the
half-bridge circuit 3400 is not selected as the second half-bridge circuit.
[0113] In this embodiment of the present invention, the first half-bridge circuit has the largest deformation amount
difference in the pressure sensor array, and the second half-bridge circuit has the second largest deformation amount
difference in the pressure sensor array. Therefore, the difference between the output signal of the first half-bridge circuit
and the output signal of the second half-bridge circuit is greater than a difference between output signals of any other
two half-bridge circuits in the pressure sensor array. In other words, the difference between the output signal of the first
half-bridge circuit and the output signal of the second half-bridge circuit amplifies the pressure-sensitive signal of the
touch input signal to a maximum degree. Therefore, the pressure-sensitive detection apparatus provided in the present
invention can effectively improve pressure-sensitive detection sensitivity and precision.

Embodiment 4

[0114] Based on Embodiment 3, to better understand a solution for selecting the first half-bridge circuit and the second
half-bridge circuit based on the touch location, a touch location M2 shown in FIG. 7 is used below as an example for
description.
[0115] As shown in FIG. 7, when the touch location of the touch input signal on the touch display screen is M2, the
half-bridge circuit 3200 closest to M2 is selected as the first half-bridge circuit, and the half-bridge circuit 3400 relatively
close to M2 is selected as the second half-bridge circuit.
[0116] It should be understood that, under pressure at the touch location M2, a deformation amount of the first pressure
sensor unit 3210 (corresponding to the pressure sensors 3211 and 3212 that are shown in FIG. 7) is less than a
deformation amount of the second pressure sensor unit 3220 (corresponding to the pressure sensors 3221 and 3222
that are shown in FIG. 7) in the half-bridge circuit 3200, and a deformation amount of the first pressure sensor unit 3420
(corresponding to the pressure sensors 3421 and 3422 that are shown in FIG. 7) is greater than a deformation amount
of the second pressure sensor unit 3410 (corresponding to the pressure sensors 3411 and 3412 that are shown in FIG.
7) in the half-bridge circuit 3400.
[0117] FIG. 10 is a schematic diagram of a circuit structure of the half-bridge circuits 3200 and 3400. Based on the
foregoing analysis of the deformation amounts of the half-bridge circuits 3200 and 3400, it can be learned that in the
half-bridge circuit 3200, a resistance of the first pressure sensor unit 3210 is lower than a resistance of the second
pressure sensor unit 3220. Therefore, an output signal V2 of the half-bridge circuit 3200 is greater than a signal V0 that
is output by the half-bridge circuit 3200 when no force is applied to the half-bridge circuit 3200, namely, V2=V0+ΔV1
(ΔV1>0). Likewise, in the half-bridge circuit 3400, a resistance value of the first pressure sensor unit 3420 is greater
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than a resistance value of the second pressure sensor unit 3410. Therefore, an output signal V4 of the half-bridge circuit
3400 is less than a signal V0 that is output by the half-bridge circuit 3400 when no force is applied to the half-bridge
circuit 3400, namely, V4=VO-ΔV2 (ΔV2>0). In this case, a difference between the output signals of the half-bridge circuits
3200 and 3400 is V2-V4=ΔV1+ΔV2.
[0118] It should be understood that, the reason why the half-bridge circuit 3100 or 3300 is not selected as the first
half-bridge circuit or the second half-bridge circuit that is corresponding to the touch location M2 is as follows: For
example, in the half-bridge circuit 3100, a deformation amount of the first pressure sensor unit 3120 (namely, the pressure
sensors 3122 and 3121) is slightly different from, or even may be equal to, a deformation amount of the second pressure
sensor unit 3110 (namely, the pressure sensors 3112 and 3111).
[0119] FIG. 11 shows a signal change process of the half-bridge circuit 3100 when the touch location is M2. It can be
learned from FIG. 7 that, the pressure sensors 3112 and 3121 are closest to M2, and therefore the pressure sensors
3112 and 3121 each have a larger deformation amount variation than the pressure sensors 3122 and 3111. Corresponding
to FIG. 11, upward arrows are marked near both of the two pressure sensors. However, because the two pressure
sensors 3112 and 3121 respectively belong to the two different pressure sensor units 3110 and 3120, both the deformation
amounts of the two pressure sensor units are increased. In this case, a difference between the deformation amounts of
the two units is extremely small, or even is 0, and an output Vo is slightly different from a signal V0 that is output without
force appliance. Therefore, the half-bridge circuit 3100 is not more appropriate than the half-bridge circuit 3400. Likewise,
the half-bridge circuit 3300 may be in a similar case to the half-bridge circuit 3100. Therefore, the half-bridge circuit 3300
is not selected as the first half-bridge circuit or the second half-bridge circuit when the touch location is M2, either.
[0120] Similar to the foregoing embodiments, as shown in FIG. 10, in this embodiment, the output terminal 2 of the
half-bridge circuit 3200 is also connected to one input terminal of the differential amplifier 210, and the output terminal
4 of the half-bridge circuit 3400 is connected to the other input terminal of the differential amplifier 210. Differential
amplification processing is performed on the output signal V2 of the half-bridge circuit 3200 and the output signal V4 of
the half-bridge circuit 3400 by using the differential amplifier 210. Therefore, the pressure-sensitive signal of the touch
input signal is further amplified, so that pressure-sensitive detection precision and sensitivity can be improved.

Embodiment 5

[0121] Based on the foregoing embodiments, an arrangement location of each sensor is specifically described in this
embodiment. As shown in FIG. 6, in a half-bridge circuit in an ith row of the pressure sensor array 3000, the first pressure
sensor unit and the second pressure sensor unit are respectively located in the middle and on both sides of the ith row;
and in a half-bridge circuit in a jth row of the pressure sensor array 3000, the first pressure sensor unit and the second
pressure sensor unit are respectively located on a left side and a right side of the jth row. The ith row and the jth row are
any two adjacent rows of the pressure sensor array.
[0122] Specifically, in the half-bridge circuit in the ith row of the pressure sensor array, the first pressure sensor unit
is located in the middle of the ith row, and the second pressure sensor unit is located on the both sides on edges of the
ith row; or the first pressure sensor unit is located on the both sides on edges of the ith row, and the second pressure
sensor unit is located in the middle of the ith row. For another example, in the half-bridge circuit in the jth row of the
pressure sensor array, the first pressure sensor unit is located on the left side of the jth row, and the second pressure
sensor unit is located on the right side of the jth row; or the first pressure sensor unit is located on the right side of the
jth row, and the second pressure sensor unit is located on the left side of the jth row.
[0123] Specifically, as shown in FIG. 6, in the first, third, fifth, and seventh rows of the pressure sensor array 3000,
namely, in the half-bridge circuits 3100, 3300, 3500, and 3700, a first pressure sensor unit and a second pressure sensor
unit are respectively located in the middle and on both sides of a row in which the first pressure sensor unit and the
second pressure sensor unit are located. In the second, fourth, sixth, and eighth rows of the pressure sensor array 3000,
namely, in the half-bridge circuits 3200, 3400, 3600, and 3800, a first pressure sensor unit and a second pressure sensor
unit are respectively located on a left edge and a right edge of a row in which the first pressure sensor unit and the
second pressure sensor unit are located. For the half-bridge circuits 3100 and 3500, a first pressure sensor unit is located
on both sides on edges, and a second pressure sensor unit is located in the middle. For the half-bridge circuits 3300
and 3700, a first pressure sensor unit is located in the middle, and a second pressure sensor unit is located on both
sides on edges. For the half-bridge circuits 3200 and 3600, a first pressure sensor unit is located on a left side, and a
second pressure sensor unit is located on a right side. For the half-bridge circuits 3300 and 3700, a first pressure sensor
unit is located on a right side, and a second pressure sensor unit is located on a left side.
[0124] In this embodiment of the present invention, half-bridge circuits in any two adjacent rows of the pressure sensor
array are of different structures. A first pressure sensor unit and a second pressure sensor unit in one half-bridge circuit
are distributed based on a "middle plus both sides" structure, and a first pressure sensor unit and a second pressure
sensor unit in the other half-bridge circuit are distributed based on a "left side plus right side" structure. Therefore, not
only a pressure signal from the middle of the touchscreen but also a pressure signal from an edge of the touchscreen
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can be detected, so that sensitivity and precision of pressure detection on the touchscreen can be effectively improved.
[0125] Preferably, the pressure sensor array 3000 has at least four rows. In a half-bridge circuit in an ath row, the first
pressure sensor unit is located in the middle of the ath row, and the second pressure sensor unit is located on both sides
on edges of the ath row. In a half-bridge circuit in an (a+2)th row, the first pressure sensor unit is located on both sides
on edges of the (a+2)th row, and the second pressure sensor unit is located in the middle of the ath row, where a is 1 or
2. In half-bridge circuits in two rows other than the ath row and the (a+2)th row in four rows, the first pressure sensor unit
and the second pressure sensor unit are arranged in a "left side plus right side" manner. In one half-bridge circuit, the
first pressure sensor unit is located on a left side, and the second pressure sensor unit is located on a right side. In the
other half-bridge circuit, the first pressure sensor unit is located on a right side, and the second pressure sensor unit is
located on a left side.
[0126] It should be understood that, in actual application, a quantity of rows of the pressure sensor array may be
determined based on a size of the touch display screen or a related requirement.
[0127] It should be noted that, first, the "middle", the "both sides", the "left side", and the "right side" mentioned in this
embodiment of the present invention are all described for a row of the pressure sensor array. The "middle" means "close
to a midpoint of a row", the "both sides" means "close to both ends of a row", the "left side" means "a left section of a
row" (that is not absolutely one half of the row), and the "right side" means "a right section of a row" (that is not absolutely
one half of the row). In addition, the "middle", the "both sides", the "left side", and the "right side" are all described based
on a specific arrangement manner of the row of the pressure sensor array.
[0128] For example, in the pressure sensor array 3000 shown in FIG. 6, each row includes four pressure sensors. In
a row, "middle" means locations of two pressure sensors in the middle of the row, "both sides" means locations of two
separate pressure sensors on the both sides of the row, "left side" means locations of two pressure sensors on the left
side of the row, and "right side" means locations of two pressure sensors on the right side of the row. For example, in
the row in which the half-bridge circuit 3500 is located, "middle" means locations of the pressure sensors 3511 and 3512,
"both sides" means locations of the pressure sensors 3521 and 3522, "left side" means locations of the pressure sensors
3522 and 3511, and "right side" means locations of the pressure sensors 3512 and 3521.
[0129] For another example, if each row of a pressure sensor array includes five pressure sensors, in a row, "middle"
means locations of three pressure sensors in the middle of the row, "both sides" means locations of two separate pressure
sensors on the both sides of the row, "left side" means locations of three pressure sensors on the left side of the row,
and "right side" means locations of two pressure sensors on the right side of the row. Alternatively, "left side" means
locations of two pressure sensors on the left side of the row, and "right side" means locations of three pressure sensors
on the right side of the row. Cases of other quantities may be determined by analogy with reference to the foregoing
principle and examples.

Embodiment 6

[0130] Based on the foregoing embodiments, in this implementation, as shown in FIG. 6, the pressure-sensitive de-
tection apparatus 2000 further includes:
a switch circuit 220, where the switch circuit includes a plurality of switch components that are in a one-to-one corre-
spondence to a plurality of half-bridge circuits in the pressure sensor array 3000, a first switch component corresponding
to the first half-bridge circuit is closed, a second switch component corresponding to the second half-bridge circuit is
closed, and all switch components corresponding to remaining half-bridge circuits are open, so that the first half-bridge
circuit and the second half-bridge circuit output the signals.
[0131] Specifically, the first switch component corresponding to the first half-bridge circuit is closed, so that an output
terminal of the first half-bridge circuit is connected to one input terminal of the differential amplifier, and the second switch
component corresponding to the second half-bridge circuit is closed, so that an output terminal of the second half-bridge
circuit is connected to the other input terminal of the differential amplifier.
[0132] Optionally, the switch circuit 220 includes control terminals, and control signals of the control terminals are
used to:
control the first switch component and the second switch component to be closed, and control all the switch components
corresponding to the remaining half-bridge circuits to be open, so that the output terminal of the first half-bridge circuit
is connected to one input terminal of the differential amplifier, and the output terminal of the second half-bridge circuit
is connected to the other input terminal of the differential amplifier.
[0133] In an example in which the touch location shown in FIG. 7 is M1, the switch circuit 220 controls, by using a
control terminal C5, a switch component corresponding to the half-bridge circuit 3500 to be closed, so that the output
terminal 5 of the half-bridge circuit 3500 is connected to one input terminal of the differential amplifier 210; the switch
circuit 220 controls, by using a control terminal C3, a switch component corresponding to the half-bridge circuit 3300 to
be closed, so that the output terminal 3 of the half-bridge circuit 3300 is connected to the other input terminal of the
differential amplifier 210. The switch circuit 220 controls all switch components corresponding to half-bridge circuits other
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than the half-bridge circuits 3300 and 3500 in the pressure sensor array 3000 to be open.
[0134] In an example in which the touch location shown in FIG. 7 is M2, the switch circuit 220 controls, by using a
control terminal C2, a switch component corresponding to the half-bridge circuit 3200 to be closed, so that the output
terminal 2 of the half-bridge circuit 3200 is connected to one input terminal of the differential amplifier 210; the switch
circuit 220 controls, by using a control terminal C4, a switch component corresponding to the half-bridge circuit 3400 to
be closed, so that the output terminal 4 of the half-bridge circuit 3400 is connected to the other input terminal of the
differential amplifier 210. The switch circuit 220 controls all switch components corresponding to half-bridge circuits other
than the half-bridge circuits 3200 and 3400 in the pressure sensor array 3000 to be open.
[0135] Therefore, in the pressure-sensitive detection apparatus provided in this embodiment of the present invention,
output terminals of the half-bridge circuits in the pressure sensor array are connected to the input terminals of the
differential amplifier by using the switch components, so that a quantity of cables in an entire circuit can be effectively
reduced, thereby reducing circuit costs. In addition, for the determined touch location, only the first half-bridge circuit
and the second half-bridge circuit rather than all the half-bridge circuits in the pressure sensor array are activated by
using the switch circuit, so that circuit energy consumption can be effectively reduced.

Embodiment 7

[0136] Based on the foregoing embodiments, as shown in FIG. 12, in this implementation, the pressure-sensitive
detection apparatus 200 further includes:

a filter circuit 240, where an input terminal of the filter circuit is connected to an output terminal of the differential
amplifier, and the filter circuit 240 is configured to perform filtering processing on an output signal of the differential
amplifier 210, for example, allow a current at a frequency to pass through or prevent a current at a frequency from
passing through;
an analog-to-digital conversion ADC circuit 250, where an input terminal of the ADC circuit is connected to an output
terminal of the filter circuit, an output signal of the filter circuit 240 is an analog signal, and the ADC circuit 250 is
configured to convert the output signal of the filter circuit 240 into a digital signal; and
a processing circuit component 250, configured to: obtain an output signal of a target full-bridge circuit based on an
output signal of the ADC circuit, where the target full-bridge circuit indicates a full-bridge circuit including the first
half-bridge circuit and the second half-bridge circuit; and calculate a pressure value of the touch input signal based
on the output signal of the target full-bridge circuit, the touch location, and a pressure calculation model, where the
pressure calculation model includes a mathematical relationship between a sampled touch location on the touch
display screen, a pressure value of a sampled touch input signal at the sampled touch location and an output signal
of a sampled full-bridge circuit corresponding to the sampled touch location.

[0137] Specifically, as shown in Table 1, the pressure calculation model may be in a table form.

[0138] If the touch location is M3, and the output signal of the target full-bridge circuit is Vout3, based on the pressure
calculation model shown in Table 1, it can be learned that the pressure value of the touch input signal is F3.
[0139] It should be understood that, Table 1 is merely used as an example rather than a limitation. In this embodiment
of the present invention, the pressure calculation model may be implemented in other manners. For example, calculation
is performed by using a particular function. This is not specifically limited in this embodiment.
[0140] In this embodiment of the present invention, when there is the touch input signal on the touch display screen,
the first half-bridge circuit and the second half-bridge circuit in the pressure sensor array that are corresponding to the
touch location of the touch input signal output the signals. Neither the deformation amount difference of the first half-
bridge circuit nor the deformation amount difference of the second half-bridge circuit is 0, and the difference between
the output signal of the first half-bridge circuit and the output signal of the second half-bridge circuit is not 0, either.

Table 1

Sampled touch 
location

Output signal of a sampled full-bridge 
circuit

Pressure value of a sampled touch input 
signal

M1 Vout1 F1

M2 Vout2 F2

M3 Vout3 F3

... ... ...
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Therefore, the target full-bridge circuit including the first half-bridge circuit and the second half-bridge circuit can amplify
the pressure-sensitive signal of the touch input signal. The pressure value of the touch input signal is calculated based
on the output signal of the target full-bridge circuit, so that pressure-sensitive detection precision and sensitivity can be
improved.
[0141] Based on the foregoing embodiments, in this implementation, the processing circuit component 250 is further
configured to: before calculating the pressure value of the touch input signal based on the output signal of the target
full-bridge circuit, the touch location, and the pressure calculation model, obtain, from a sampled touch location on the
touch display screen, a sampled touch input signal that has a known pressure value, select, from the pressure sensor
array, a sampled full-bridge circuit of the sampled touch location, and establish the pressure calculation model based
on the sampled touch location, the pressure value of the sampled touch input signal, and an output signal of the sampled
full-bridge circuit.
[0142] Specifically, a plurality of sampled touch locations may be determined on the touch display screen. Correspond-
ing to different sampled touch locations, different sampled full-bridge circuits may be selected for measurement. Alter-
natively, corresponding to a same sampled touch location, different sampled full-bridge circuits may be selected for a
plurality of times of measurement. Alternatively, based on a touch input signal at a same touch location, different sampled
full-bridge circuits may be selected for a plurality of times of measurement, to measure an output signal of each half-
bridge circuit in the pressure sensor array. Then, the pressure calculation model is established based on the sampled
touch location, the pressure value of the touch input signal, and the output signal of the full-bridge circuit (or half-bridge
circuits). For example, the pressure calculation model shown in Table 1 is established.
[0143] Therefore, in this embodiment of the present invention, the pressure calculation model is pre-established. When
the touch location of the touch input signal on the touch display screen is determined, the first half-bridge circuit and the
second half-bridge circuit are determined based on the touch location, and the pressure value of the touch input signal
is calculated based on the output signal of the target full-bridge circuit including the first half-bridge circuit and the second
half-bridge circuit, the touch location, and the pre-established pressure calculation model. In this manner, sensitivity and
precision of pressure detection on the display screen can be improved to some degree.
[0144] In this implementation, the pressure-sensitive detection apparatus 200 further includes:

a result output component, configured to: output the pressure value of the touch input signal, namely, coordinate
information of the touch input signal in a Z direction of the display screen, and further output the touch location of
the touch input signal, namely, two-dimensional coordinate information of the touch input signal on an XY plane of
the display screen; and
an information prompt component, configured to provide prompt information or application information that is cor-
responding to XYZ coordinate information of the touch input signal.

Embodiment 8

[0145] Based on the foregoing embodiments, in this implementation, the pressure sensor is a piezoresistive pressure
sensor or a piezoelectric pressure sensor. A pressure strain medium of the pressure sensor is of a serpentine maze
layout type.
[0146] Specifically, as shown in FIG. 13, the serpentine maze layout type includes an X-direction layout type and a
Y-direction layout type.
[0147] In this embodiment of the present invention, the pressure strain medium of the pressure sensor is of the
serpentine maze layout type, and the serpentine maze layout type includes the X-direction layout type and the Y-direction
layout type. Therefore, the pressure sensor can sense both a change in a vertical direction and a change in a horizontal
direction, and can achieve better sensing regardless of a pressure strain generation direction, so that pressure detection
sensitivity is improved. In addition, this pressure sensor that is of the serpentine maze layout type is similar to a spring
structure, and can achieve excellent release strain regardless of a stretch generation direction. Therefore, an anti-stretch
capability can be effectively improved, thereby improving product reliability.

Embodiment 9

[0148] Based on the foregoing embodiments, referring to FIG. 14, this embodiment discloses a pressure-sensitive
detection apparatus 300, and the pressure-sensitive detection apparatus 300 includes:

a pressure sensor array 310, located in a touch display screen, where pressure of a touch input signal on the touch
display screen is transferred to the pressure sensor array, each row of the pressure sensor array includes M pressure
sensors, the M pressure sensors constitute one half-bridge circuit, the half-bridge circuit includes a first pressure
sensor unit and a second pressure sensor unit, a first terminal of the first pressure sensor unit is connected to a
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power supply, a second terminal of the first pressure sensor unit is connected to a first terminal of the second
pressure sensor unit, a second terminal of the second pressure sensor unit is connected to the ground, the second
terminal of the first pressure sensor unit is an output terminal of the half-bridge circuit, the first pressure sensor unit
and the second pressure sensor unit each include one or more pressure sensors, and M is an integer greater than
2; and
a switch circuit 320, including a plurality of switch components that are in a one-to-one correspondence to a plurality
of half-bridge circuits in the pressure sensor array 310, where the switch circuit is configured to: when there is a
touch input signal on the touch display screen, close a first switch component corresponding to a first half-bridge
circuit and a second switch component corresponding to a second half-bridge circuit, where the first half-bridge
circuit and the second half-bridge circuit in the pressure sensor array are corresponding to a touch location of the
touch input signal; and open all switch components corresponding to remaining half-bridge circuits, so that the first
half-bridge circuit and the second half-bridge circuit output signals, where a deformation amount generated when
pressure is applied to a first pressure sensor unit in the first half-bridge circuit is less than a deformation amount
generated when the pressure is applied to a second pressure sensor unit in the first half-bridge circuit, and a
deformation amount generated when the pressure is applied to a first pressure sensor unit in the second half-bridge
circuit is greater than a deformation amount generated when the pressure is applied to a second pressure sensor
unit in the second half-bridge circuit.

[0149] When the touch location of the touch input signal on the display screen is determined, the pressure-sensitive
detection apparatus provided in the present invention activates the first half-bridge circuit and the second half-bridge
circuit rather than all the half-bridge circuits in the pressure sensor array by using control signals of control terminals of
the switch circuit, so that circuit energy consumption can be effectively reduced. In addition, the switch circuit is connected
to output terminals of the half-bridge circuits in the pressure sensor array, so that a quantity of cables in an entire circuit
can be effectively reduced, thereby reducing circuit costs. In addition, when there is the touch input signal on the touch
display screen, the first half-bridge circuit and the second half-bridge circuit in the pressure sensor array that are corre-
sponding to the touch location of the touch input signal are controlled to output the signals. Neither a deformation amount
difference of the first half-bridge circuit nor a deformation amount difference of the second half-bridge circuit is 0, and a
difference between an output signal of the first half-bridge circuit and an output signal of the second half-bridge circuit
is not 0, either. Therefore, a full-bridge circuit including the first half-bridge circuit and the second half-bridge circuit can
amplify a pressure-sensitive signal of the touch input signal. Therefore, the pressure-sensitive detection apparatus
provided in the present invention can effectively improve sensitivity and precision of pressure-sensitive detection on the
touchscreen.
[0150] Preferably, the switch circuit further includes control terminals, and control signals of the control terminals are
used to: control the first switch component and the second switch component to be closed, and control all the switch
components corresponding to the remaining half-bridge circuits to be open.
[0151] The pressure sensor array 310 in this embodiment of the present invention is corresponding to the pressure
sensor array 3000 described above. For a detailed description, refer to the foregoing descriptions. Details are not
described herein again.
[0152] Optionally, in this embodiment of the present invention, the pressure-sensitive detection apparatus 300 may
further include the differential amplifier, the filter circuit, the analog-to-digital conversion circuit, and the processing circuit
component that are described in the foregoing embodiments. For details of related content, refer to the descriptions in
the foregoing related embodiments, and the details are not described herein again.

Embodiment 10

[0153] Based on the foregoing embodiments, referring to FIG. 15, this embodiment discloses a touch display screen
400. The touch display screen 400 includes a display screen coverage layer 410, a display screen display module 420,
a touch input pad 430, and a pressure-sensitive detection apparatus 440. The pressure-sensitive detection apparatus
440 is located in a support structure inside the touch display screen 400. The pressure-sensitive detection apparatus
440 is corresponding to the pressure-sensitive detection apparatus 200 or the pressure-sensitive detection apparatus
300 that is provided in the embodiments of the present invention. For a detailed description, refer to the foregoing
descriptions. For brevity, details are not described herein again.
[0154] The touch display screen provided in this embodiment of the present invention can improve pressure-sensitive
detection precision and sensitivity.
[0155] Based on the foregoing embodiments, in this embodiment, a pressure sensor array included in the pressure-
sensitive detection apparatus 440 is located between the display screen coverage layer 410 and the display screen
display module 420, or the display screen display module 420 is located between the display screen coverage layer 410
and the pressure sensor array.
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[0156] Specifically, the touch display screen 400 provided in this embodiment of the present invention may be applied
to an electronic device such as a mobile phone, a watch, a computer, or a television.

Embodiment 11

[0157] Based on the foregoing embodiments, referring to FIG. 16, this embodiment discloses an electronic device
500. The electronic device includes a pressure-sensitive detection apparatus 510 and a processing circuit component 520.
[0158] The pressure-sensitive detection apparatus 510 is corresponding to the pressure-sensitive detection apparatus
200 (as shown in FIG. 6) provided in the embodiments of the present invention. For a detailed description, refer to the
foregoing descriptions. Details are not described herein again.
[0159] The processing circuit component 520 is configured to: when there is a touch input signal on the touch display
screen, trigger a first half-bridge circuit and a second half-bridge circuit in the pressure sensor array that are corresponding
to a touch location of the touch input signal, to output signals, where a deformation amount generated when pressure
is applied to a first pressure sensor unit in the first half-bridge circuit is less than a deformation amount generated when
the pressure is applied to a second pressure sensor unit in the first half-bridge circuit, and a deformation amount generated
when the pressure is applied to a first pressure sensor unit in the second half-bridge circuit is greater than a deformation
amount generated when the pressure is applied to a second pressure sensor unit in the second half-bridge circuit.
[0160] The processing circuit component 520 is further configured to: obtain an output signal of a target full-bridge
circuit, where the target full-bridge circuit indicates a full-bridge circuit including the first half-bridge circuit and the second
half-bridge circuit; and calculate a pressure value of the touch input signal based on the output signal of the target full-
bridge circuit, the touch location, and a pressure calculation model, where the pressure calculation model includes a
mathematical relationship between a sampled touch location on the touch display screen, a pressure value of a sampled
touch input signal at the sampled touch location and an output signal of a sampled full-bridge circuit corresponding to
the sampled touch location.
[0161] The electronic device provided in this embodiment of the present invention determines, based on the touch
location of the touch input signal on the touch display screen, the first half-bridge circuit and the second half-bridge circuit
in the pressure sensor array that are corresponding to the touch location. Neither a deformation amount difference of
the first half-bridge circuit nor a deformation amount difference of the second half-bridge circuit is 0, and a difference
between an output signal of the first half-bridge circuit and an output signal of the second half-bridge circuit is not 0,
either. Therefore, the target full-bridge circuit including the first half-bridge circuit and the second half-bridge circuit can
amplify a pressure-sensitive signal of the touch input signal. The pressure value of the touch input signal is calculated
based on the output signal of the target full-bridge circuit, so that pressure-sensitive detection precision and sensitivity
can be improved. Therefore, the electronic device provided in this embodiment of the present invention can effectively
improve sensitivity and precision of pressure-sensitive detection on the touchscreen.
[0162] In this embodiment, the processing circuit component 520 is configured to determine, as the first half-bridge
circuit, a half-bridge circuit that has a largest deformation amount difference in the pressure sensor array, where the
deformation amount difference indicates a difference between a deformation amount of the first pressure sensor unit
and a deformation amount of the second pressure sensor unit in a same half-bridge circuit.
[0163] In this embodiment, the processing circuit component 520 is configured to determine, as the second half-bridge
circuit, a half-bridge circuit that has a largest deformation amount difference among half-bridge circuits other than the
first half-bridge circuit in the pressure sensor array.
[0164] Based on the foregoing embodiments, in this implementation, the processing circuit component 520 is configured
to trigger, based on preset information and the touch location, the first half-bridge circuit and the second half-bridge
circuit in the pressure sensor array that are corresponding to the touch location, to output the signals. The preset
information includes a correspondence between a touch location and a number of a row in which a half-bridge circuit is
located.
[0165] Specifically, as shown in Table 2, the preset information may be in a form of a mapping table.

Table 2

Touch location Row number of a first half-bridge circuit Row number of a first half-bridge circuit

M1 5 3

M2 2 4

M3 Row_Num1 Row_Num2

... ... ...
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[0166] It can be learned from Table 2 that, a title row in Table 2 includes three objects: the touch location, the row
number of the first half-bridge circuit, and the row number of the second half-bridge.
[0167] For example, if preset information of the pressure sensor array 3000 shown in FIG. 6 is shown in Table 2, when
the touch location of the touch input signal on the touch display screen is M1, based on Table 2, the half-bridge circuit
3500 in the fifth row of the pressure sensor array 3000 is selected as the first half-bridge circuit, and the half-bridge
circuit 3300 in the third row of the pressure sensor array 3000 is selected as the second half-bridge circuit. For another
example, when the touch location of the touch input signal on the touch display screen is M2, based on Table 2, the
half-bridge circuit 3200 in the second row of the pressure sensor array 3000 is selected as the first half-bridge circuit,
and the half-bridge circuit 3400 in the fourth row of the pressure sensor array 3000 is selected as the second half-bridge
circuit. If the touch location is S1, a half-bridge circuit whose row number is Row_Num1 in the pressure sensor array
3000 is selected as the first half-bridge circuit, and a half-bridge circuit whose row number is Row_Num2 in the pressure
sensor array 3000 is selected as the second half-bridge circuit; and so on.
[0168] It should be understood that, the preset information shown in Table 2 may be obtained by analyzing a force-
bearing status of a pressure sensor, in the pressure sensor array 3000, under pressure at different touch locations.
[0169] It should be further understood that Table 2 is merely used as an example rather than a limitation. Alternatively,
the preset information may be represented in other forms, such as a database.
[0170] Based on the foregoing embodiments, in this implementation, the processing circuit component 520 is further
configured to: before calculating the pressure value of the touch input signal based on the output signal of the target
full-bridge circuit, the touch location, and the pressure calculation model, obtain, from a sampled touch location on the
touch display screen, a sampled touch input signal that has a known pressure value, select, from the pressure sensor
array, a sampled full-bridge circuit corresponding to the sampled touch location, and establish the pressure calculation
model based on the sampled touch location, the pressure value of the sampled touch input signal, and an output signal
of the sampled full-bridge circuit.
[0171] Specifically, the pressure calculation model is shown in Table 1.
[0172] Therefore, the electronic device provided in this embodiment of the present invention pre-establishes the pres-
sure calculation model, and when the touch location of the touch input signal on the touch display screen is determined,
determines the first half-bridge circuit and the second half-bridge circuit based on the touch location, and calculates the
pressure value of the touch input signal based on the output signal of the target full-bridge circuit including the first half-
bridge circuit and the second half-bridge circuit, the touch location, and the pre-established pressure calculation model.
In this manner, sensitivity and precision of pressure detection on the display screen can be improved to some degree.
[0173] Specifically, the processing circuit component 520 in this embodiment of the present invention may be imple-
mented by a processor or a processor-related circuit in the electronic device 500. FIG. 17 is a schematic block diagram
of the processing circuit component 520 in this embodiment of the present invention. The processing circuit component
520 includes a processor 521, a memory 522, a bus system 523, a receiver 524, and a transmitter 525. The processor
521, the memory 522, the receiver 524, and the transmitter 525 are connected to each other by using the bus system
523. The memory 522 is configured to store an instruction. The processor 521 is configured to execute the instruction
stored in the memory 522, to control the receiver 524 to receive a signal and control the transmitter 525 to send a signal.
By executing the instruction stored in the memory 522, the processor 521 is configured to perform the actions performed
by the processing circuit component 520 described above. For brevity, details are not described herein again.
[0174] The electronic device 500 provided in this embodiment of the present invention includes various terminals with
a touchscreen, such as a smartphone, a smartwatch, a notebook computer, and a television.

Embodiment 12

[0175] Based on the foregoing embodiments, referring to FIG. 18, this embodiment discloses a method 600 for per-
forming pressure-sensitive detection on a touch display screen. A pressure sensor array is distributed in the touch display
screen, and the pressure sensor array is corresponding to the pressure sensor array 3000 provided in the embodiments
of the present invention. For a detailed description, refer to the foregoing descriptions. Details are not described herein
again. The method 600 includes the following steps:

S610. Determine a touch location of a touch input signal on the touch display screen.
S620. Determine, based on the touch location, a first half-bridge circuit and a second half-bridge circuit in the
pressure sensor array that are corresponding to the touch location, where a deformation amount generated when
pressure is applied to a first pressure sensor unit in the first half-bridge circuit is less than a deformation amount
generated when the pressure is applied to a second pressure sensor unit in the first half-bridge circuit, and a
deformation amount generated when the pressure is applied to a first pressure sensor unit in the second half-bridge
circuit is greater than a deformation amount generated when the pressure is applied to a second pressure sensor
unit in the second half-bridge circuit.
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S630. Obtain an output signal of a target full-bridge circuit, where the target full-bridge circuit indicates a full-bridge
circuit including the first half-bridge circuit and the second half-bridge circuit; and calculate a pressure value of the
touch input signal based on the output signal of the target full-bridge circuit, the touch location, and a pressure
calculation model, where the pressure calculation model includes a mathematical relationship between a sampled
touch location on the touch display screen, a pressure value of a sampled touch input signal at the sampled touch
location and an output signal of a sampled full-bridge circuit corresponding to the sampled touch location.

[0176] Specifically, in S630, differential amplification may be performed on an output signal of the first half-bridge
circuit and an output of the second half-bridge circuit by using a differential amplifier, to obtain the output signal of the
target full-bridge circuit.
[0177] In this embodiment of the present invention, the first half-bridge circuit and the second half-bridge circuit in the
pressure sensor array that are corresponding to the touch location are determined based on the touch location of the
touch input signal on the touch display screen. Neither a deformation amount difference of the first half-bridge circuit
nor a deformation amount difference of the second half-bridge circuit is 0, and a difference between the output signal
of the first half-bridge circuit and the output signal of the second half-bridge circuit is not 0, either. Therefore, the target
full-bridge circuit including the first half-bridge circuit and the second half-bridge circuit can amplify a pressure-sensitive
signal of the touch input signal. The pressure value of the touch input signal is calculated based on the output signal of
the target full-bridge circuit, so that pressure-sensitive detection precision and sensitivity can be improved.
[0178] Based on the foregoing embodiments, in this implementation, in S620, the determining, based on the touch
location, a first half-bridge circuit that is corresponding to the touch location in the pressure sensor array includes:
determining, as the first half-bridge circuit, a half-bridge circuit that has a largest deformation amount difference in the
pressure sensor array, where the deformation amount difference indicates a difference between a deformation amount
of the first pressure sensor unit and a deformation amount of the second pressure sensor unit in a same half-bridge circuit.
[0179] Based on the foregoing embodiments, in this implementation, in S620, the determining, based on the touch
location, a second half-bridge circuit that is corresponding to the touch location in the pressure sensor array includes:
determining, as the first half-bridge circuit, a half-bridge circuit that has a largest deformation amount difference in the
pressure sensor array, where the deformation amount difference indicates a difference between a deformation amount
of the first pressure sensor unit and a deformation amount of the second pressure sensor unit in a same half-bridge circuit.
[0180] Based on the foregoing embodiments, in this implementation, in S620, triggering, based on the touch location,
the first half-bridge circuit and the second half-bridge circuit in the pressure sensor array that are corresponding to the
touch location, to output signals includes:
triggering, based on preset information and the touch location, the first half-bridge circuit and the second half-bridge
circuit in the pressure sensor array that are corresponding to the touch location, to output the signals, where the preset
information includes a correspondence between a touch location and a number of a row in which a half-bridge circuit is
located.
[0181] Specifically, the preset information is shown in Table 2. For a detailed description, refer to the foregoing de-
scriptions provided with reference to Table 2. Details are not described herein again.
[0182] In this embodiment of the present invention, the preset information may be pre-obtained by using a simulation
experiment.
[0183] Based on the foregoing embodiments, in this implementation, the method 600 further includes:
determining a sampled touch location on the display screen, receiving a sampled touch input signal that has a known
pressure value and that is input at the sampled touch location, selecting, from the pressure sensor array, a sampled full-
bridge circuit of the sampled touch location, and establishing the pressure calculation model based on the sampled
touch location, the pressure value of the sampled touch input signal, and an output signal of the sampled full-bridge circuit.
[0184] Specifically, the pressure calculation model is shown in Table 1. For a detailed description, refer to the foregoing
descriptions provided with reference to Table 1. Details are not described herein again.
[0185] Therefore, in this embodiment of the present invention, the pressure calculation model is pre-established. When
the touch location of the touch input signal on the touch display screen is determined, the first half-bridge circuit and the
second half-bridge circuit are determined based on the touch location, and the pressure value of the touch input signal
is calculated based on the output signal of the target full-bridge circuit including the first half-bridge circuit and the second
half-bridge circuit, the touch location, and the pre-established pressure calculation model. In this manner, sensitivity and
precision of pressure detection on the display screen can be improved to some degree.

Embodiment 13

[0186] Based on the foregoing embodiments, referring to FIG. 19, this embodiment of the present invention discloses
a pressure-sensitive detection apparatus 700. The pressure-sensitive detection apparatus 700 is configured to perform
the method 600 that is for performing pressure-sensitive detection on a touch display screen and that is provided in this
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embodiment of the present invention. The pressure-sensitive detection apparatus 700 may include modules configured
to perform the method 600, and the pressure-sensitive detection apparatus 700 includes:

a pressure sensor array 710, where the pressure sensor array 710 is corresponding to the pressure sensor array
3000 provided in the embodiments of the present invention; and for a detailed description, refer to the foregoing
descriptions, and details are not described herein again;
a touch location determining module 720, configured to determine a touch location of a touch input signal on the
touch display screen;
a bridge circuit selection module 730, configured to: determine, based on the touch location determined by the
determining module 720, a first half-bridge circuit and a second half-bridge circuit in the pressure sensor array 710
that are corresponding to the touch location, where a deformation amount generated when pressure is applied to
a first pressure sensor unit in the first half-bridge circuit is less than a deformation amount generated when the
pressure is applied to a second pressure sensor unit in the first half-bridge circuit, and a deformation amount
generated when the pressure is applied to a first pressure sensor unit in the second half-bridge circuit is greater
than a deformation amount generated when the pressure is applied to a second pressure sensor unit in the second
half-bridge circuit; and
a pressure calculation module 740, configured to: obtain an output signal of a target full-bridge circuit, where the
target full-bridge circuit indicates a full-bridge circuit including the first half-bridge circuit and the second half-bridge
circuit; and calculate a pressure value of the touch input signal based on the output signal of the target full-bridge
circuit, the touch location, and a pressure calculation model, where the pressure calculation model includes a
mathematical relationship between a sampled touch location on the touch display screen, a pressure value of a
sampled touch input signal at the sampled touch location and an output signal of a sampled full-bridge circuit
corresponding to the sampled touch location.

[0187] The pressure calculation module 740 is specifically configured to perform differential amplification on an output
signal of the first half-bridge circuit and an output of the second half-bridge circuit by using a differential amplifier, to
obtain the output signal of the target full-bridge circuit.
[0188] The pressure-sensitive detection apparatus 700 provided in this embodiment of the present invention deter-
mines, based on the touch location of the touch input signal on the touch display screen, the first half-bridge circuit and
the second half-bridge circuit in the pressure sensor array that are corresponding to the touch location. Neither a defor-
mation amount difference of the first half-bridge circuit nor a deformation amount difference of the second half-bridge
circuit is 0, and a difference between the output signal of the first half-bridge circuit and the output signal of the second
half-bridge circuit is not 0, either. Therefore, the target full-bridge circuit including the first half-bridge circuit and the
second half-bridge circuit can amplify a pressure-sensitive signal of the touch input signal. The pressure value of the
touch input signal is calculated based on the output signal of the target full-bridge circuit, so that pressure-sensitive
detection precision and sensitivity can be improved.
[0189] Based on the foregoing embodiments, in this embodiment, the bridge circuit selection module 730 is configured
to determine, as the first half-bridge circuit, a half-bridge circuit that has a largest deformation amount difference in the
pressure sensor array, where the deformation amount difference indicates a difference between a deformation amount
of the first pressure sensor unit and a deformation amount of the second pressure sensor unit in a same half-bridge circuit.
[0190] Based on the foregoing embodiments, in this embodiment, the bridge circuit selection module 730 is configured
to determine, as the first half-bridge circuit, a half-bridge circuit that has a largest deformation amount difference in the
pressure sensor array, where the deformation amount difference indicates a difference between a deformation amount
of the first pressure sensor unit and a deformation amount of the second pressure sensor unit in a same half-bridge circuit.
[0191] Based on the foregoing embodiments, in this embodiment, the pressure-sensitive detection apparatus 700
further includes:
a model establishment module 750, configured to: determine a sampled touch location on the display screen, receive
a sampled touch input signal that has a known pressure value and that is input at the sampled touch location, select,
from the pressure sensor array, a sampled full-bridge circuit of the sampled touch location, and establish the pressure
calculation model based on the sampled touch location, the pressure value of the sampled touch input signal, and an
output signal of the sampled full-bridge circuit.
[0192] Therefore, the pressure-sensitive detection apparatus 700 provided in this embodiment of the present invention
pre-establishes the pressure calculation model, and when the touch location of the touch input signal on the touch display
screen is determined, determines the first half-bridge circuit and the second half-bridge circuit based on the touch location,
and calculates the pressure value of the touch input signal based on the output signal of the target full-bridge circuit
including the first half-bridge circuit and the second half-bridge circuit, the touch location, and the pre-established pressure
calculation model. In this manner, sensitivity and precision of pressure detection on the display screen can be improved
to some degree.
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[0193] Specifically, the touch location determining module 720, the bridge circuit selection module 730, the pressure
calculation module 740, and the model establishment module 750 in this embodiment of the present invention all may
be implemented by a processor or a processor-related circuit in the pressure-sensitive detection apparatus 700, for
example, may be implemented by the apparatus shown in FIG. 17. By executing an instruction in a memory, the processor
performs the actions performed by the touch location determining module 720, the bridge circuit selection module 730,
the pressure calculation module 740, and the model establishment module 750.
[0194] It should be understood that, sequence numbers of the foregoing processes do not mean execution sequences
in various embodiments of the present invention. The execution sequences of the processes should be determined
based on functions and internal logic of the processes, and should not be construed as any limitation on the implementation
processes of the embodiments of the present invention.
[0195] A person of ordinary skill in the art may be aware that, the units and algorithm steps in the examples described
with reference to the embodiments disclosed in this specification may be implemented by electronic hardware or a
combination of computer software and electronic hardware. Whether the functions are performed by hardware or software
depends on particular applications and design constraint conditions of the technical solutions. A person skilled in the art
may use different methods to implement the described functions for each particular application, but it should not be
considered that the implementation goes beyond the scope of the embodiments of the present invention.
[0196] It may be clearly understood by a person skilled in the art that, for the purpose of convenient and brief description,
for a detailed working process of the described system, apparatus, and unit, refer to a corresponding process in the
method embodiments. Details are not described herein again.
[0197] In the several embodiments provided in this application, it should be understood that the disclosed system,
apparatus, and method may be implemented in other manners. For example, the described apparatus embodiments
are merely examples. For example, the unit division is merely logical function division and may be other division during
actual implementation. For example, a plurality of units or components may be combined or integrated into another
system, or some features may be ignored or not performed. In addition, the displayed or discussed mutual couplings or
direct couplings or communication connections may be implemented by using some interfaces. The indirect couplings
or communication connections between the apparatuses or units may be implemented in electronic, mechanical, or
other forms.
[0198] The units described as separate parts may or may not be physically separate, and parts displayed as units
may or may not be physical units, namely, may be located in one position, or may be distributed on a plurality of network
units. Some or all of the units may be selected based on an actual requirement, to achieve the objectives of the solutions
in the embodiments.
[0199] In addition, function units in the embodiments of the present invention may be integrated into one processing
unit, or each of the units may exist alone physically, or two or more units are integrated into one unit.
[0200] When the functions are implemented in a form of a software function unit and sold or used as an independent
product, the functions may be stored in a computer readable storage medium. Based on such an understanding, the
technical solutions of the embodiments of the present invention essentially, or the part contributing to the prior art, or
some of the technical solutions may be implemented in a form of a software product. The computer software product is
stored in a storage medium, and includes several instructions for instructing a computer device (which may be a personal
computer, a server, a network device, or the like) to perform all or some of the steps of the methods described in the
embodiments of the present invention. The storage medium includes any medium that can store program code, such
as a USB flash drive, a removable hard disk, a read-only memory (Read-Only Memory, ROM), a random access memory
(Random Access Memory, RAM), a magnetic disk, or an optical disc.
[0201] The foregoing descriptions are merely specific implementations of the embodiments of the present invention,
but are not intended to limit the protection scope of the embodiments of the present invention. Any variation or replacement
readily figured out by a person skilled in the art within the technical scope disclosed in the embodiments of the present
invention shall fall within the protection scope of the embodiments of the present invention. Therefore, the protection
scope of the embodiments of the present invention shall be subject to the protection scope of the claims.

Claims

1. A pressure-sensitive detection apparatus, comprising:

a pressure sensor array, wherein each row of the pressure sensor array comprises M pressure sensors, the M
pressure sensors constitute one half-bridge circuit, the half-bridge circuit comprises a first pressure sensor unit
and a second pressure sensor unit, a first terminal of the first pressure sensor unit is connected to a power
supply, a second terminal of the first pressure sensor unit is connected to a first terminal of the second pressure
sensor unit, a second terminal of the second pressure sensor unit is connected to the ground, the second
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terminal of the first pressure sensor unit is an output terminal of the half-bridge circuit, the first pressure sensor
unit and the second pressure sensor unit each comprise one or more pressure sensors, and M is an integer
greater than 2, wherein
the pressure sensor array is located in a touch display screen, and pressure of a touch input signal on the touch
display screen is transferred to the pressure sensor array; and when there is a touch input signal on the touch
display screen, a first half-bridge circuit and a second half-bridge circuit in the pressure sensor array that are
corresponding to a touch location of the touch input signal output signals, wherein a deformation amount gen-
erated when pressure is applied to a first pressure sensor unit in the first half-bridge circuit is less than a
deformation amount generated when the pressure is applied to a second pressure sensor unit in the first half-
bridge circuit, and a deformation amount generated when the pressure is applied to a first pressure sensor unit
in the second half-bridge circuit is greater than a deformation amount generated when the pressure is applied
to a second pressure sensor unit in the second half-bridge circuit.

2. The pressure-sensitive detection apparatus according to claim 1, wherein the first half-bridge circuit has a largest
deformation amount difference in the pressure sensor array, wherein the deformation amount difference indicates
a difference between a deformation amount of the first pressure sensor unit and a deformation amount of the second
pressure sensor unit in a same half-bridge circuit.

3. The pressure-sensitive detection apparatus according to claim 2, wherein the second half-bridge circuit has a largest
deformation amount difference among half-bridge circuits other than the first half-bridge circuit in the pressure sensor
array.

4. The pressure-sensitive detection apparatus according to any one of claims 1 to 3, wherein in a half-bridge circuit in
an ith row of the pressure sensor array, the first pressure sensor unit and the second pressure sensor unit are
respectively located in the middle and on both sides of the ith row; and in a half-bridge circuit in a jth row of the
pressure sensor array, the first pressure sensor unit and the second pressure sensor unit are respectively located
on a left side and a right side of the jth row, wherein the ith row and the jth row are any two adjacent rows of the
pressure sensor array.

5. The pressure-sensitive detection apparatus according to any one of claims 1 to 4, wherein the pressure-sensitive
detection apparatus further comprises:
a switch circuit, wherein the switch circuit comprises a plurality of switch components that are in a one-to-one
correspondence to a plurality of half-bridge circuits in the pressure sensor array, a first switch component corre-
sponding to the first half-bridge circuit is closed, a second switch component corresponding to the second half-
bridge circuit is closed, and all switch components corresponding to remaining half-bridge circuits are open, so that
the first half-bridge circuit and the second half-bridge circuit output the signals.

6. The pressure-sensitive detection apparatus according to any one of claims 1 to 5, wherein the pressure-sensitive
detection apparatus further comprises:
a differential amplifier, wherein two input terminals of the differential amplifier are connected to an output terminal
of the first half-bridge circuit and an output terminal of the second half-bridge circuit in a one-to-one manner.

7. The pressure-sensitive detection apparatus according to any one of claims 1 to 6, wherein the pressure sensor is
a piezoresistive pressure sensor or a piezoelectric pressure sensor.

8. A touch display screen, wherein the touch display screen comprises a display screen coverage layer, a display
screen display module, a touch input pad, and the pressure-sensitive detection apparatus according to any one of
claims 1 to 7, and the pressure-sensitive detection apparatus is located in a support structure inside the touch display
screen.

9. The touch display screen according to claim 8, wherein a pressure sensor array in the pressure-sensitive detection
apparatus is located between the display screen coverage layer and the display screen display module, or the
display screen display module is located between the display screen coverage layer and the pressure sensor array.

10. An electronic device, wherein the electronic device comprises a processing circuit component and the pressure-
sensitive detection apparatus according to claim 1, wherein
the processing circuit component is configured to: when there is a touch input signal on the touch display screen,
trigger a first half-bridge circuit and a second half-bridge circuit in the pressure sensor array that are corresponding
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to a touch location of the touch input signal, to output signals, wherein a deformation amount generated when
pressure is applied to a first pressure sensor unit in the first half-bridge circuit is less than a deformation amount
generated when the pressure is applied to a second pressure sensor unit in the first half-bridge circuit, and a
deformation amount generated when the pressure is applied to a first pressure sensor unit in the second half-bridge
circuit is greater than a deformation amount generated when the pressure is applied to a second pressure sensor
unit in the second half-bridge circuit; and
the processing circuit component is further configured to: obtain an output signal of a target full-bridge circuit, wherein
the target full-bridge circuit indicates a full-bridge circuit consisting of the first half-bridge circuit and the second half-
bridge circuit; and calculate a pressure value of the touch input signal based on the output signal of the target full-
bridge circuit, the touch location, and a pressure calculation model, wherein the pressure calculation model comprises
a mathematical relationship between a sampled touch location on the touch display screen, a pressure value of a
sampled touch input signal at the sampled touch location and an output signal of a sampled full-bridge circuit
corresponding to the sampled touch location.

11. The electronic device according to claim 10, wherein the processing circuit component is configured to determine,
as the first half-bridge circuit, a half-bridge circuit that has a largest deformation amount difference in the pressure
sensor array, wherein the deformation amount difference indicates a difference between a deformation amount of
the first pressure sensor unit and a deformation amount of the second pressure sensor unit in a same half-bridge
circuit.

12. The electronic device according to claim 11, wherein the processing circuit component is configured to determine,
as the second half-bridge circuit, a half-bridge circuit that has a largest deformation amount difference among half-
bridge circuits other than the first half-bridge circuit in the pressure sensor array.

13. The electronic device according to any one of claims 10 to 12, wherein the processing circuit component is further
configured to: before calculating the pressure value of the touch input signal based on the output signal of the target
full-bridge circuit, the touch location, and the pressure calculation model, obtain, from a sampled touch location on
the touch display screen, a sampled touch input signal that has a known pressure value, select, from the pressure
sensor array, a sampled full-bridge circuit corresponding to the sampled touch location, and establish the pressure
calculation model based on the sampled touch location, the pressure value of the sampled touch input signal, and
an output signal of the sampled full-bridge circuit.
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